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<U ^392-8502"47 ±s\H2.s\3&Vl 3-5-MI 0| 3.<& £7 h¥ A l ?| 7^| AfM) 
0|^2 



(54) £pi s*i as =l ?His#a si a^7|7i 



_£2* 

°»e|Jei oDSS!^ ^1- °«§ a°| S7| g*f g-*|o|| SHoiM, 3k± □M|£ r sKHSE, a ^0)| #£.£h 

^ §if# ^7(-& 4> S^o|| gshfe ft s|3S 51-711 » ^ XiE^ °PI ^SH-M, °4§ 3-*lfc TFT o)& 

0| 7|S(10) -yoll TFT(30), q|o|N 41 (6a). ^Ah£i(3a). ft3*j(3b) 5! S^(9a)# ?tj|£hch SI TFT A(o| 

n||£|cHg(80)« S^ls^ ¥ ?H2| ft(8a, 8b)o|| 2|*H S?|^o^ g^gcf. «1E*I|§2| SlY^r S^-Mo| *i| 1 

°S^|°t(2)# x|x|sm 7H| 1 ^ ftg(70a)ft t^sH*. ftS-ti^ a||a|cH#a| Sl^MI 2 #S*l|st(8l)ft *|x|sW s(| 
2 ftg(70b)S SW. 



TFT, fi^S^. #S*H*t, ul|B|CHft. ITO 



BMW 

S dHS^!^: @J-*] °| Q7| SI afi| 'HI -I 7|#-g-ofoll ^s|-ZL, ^-*| ^ #if(storage 

capadty)# *7**PI fl«H*l ^3 *S S^i« t^IIM **|oll s r£ £ ^ -^SS <W -B*|^B|CThln Film 

Transistor: o|»K TFT5. Hl^H A>o|o|| 37|w°i a£ ^ 0 | °f3>s r £^ sp| flgt u|B|o|eo|a}a Sa r -& £S§§ 
«fe S7| £f*f §•*! 3! ns| 7|#^ofoi| ^°hch 
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KIPRIS(§}m&l§S) 



fill 01 XI 2 / 38 



fail, TFT ?§oi| oj^qHEjH ohebja ? § ^o, g 7 | xv*\o\\ s^o\M^ f|£ £ z|zj- oli ^sj c^fi, ~ A Kd 5] 
d|o|E| >d §J o[#o| z| jngoil c||#^ol cK*o| TFT^UFT o|b!|o| 7|e M <>l| Hasten sm. ^ TFT-^ ^Akjo|| ?||o|e 
a =L 0 | Q^sjZL Eflo|e| AjcHI «J-£*l|§si ±± g^o| g^£|oi, 2t± S^oll h}£*||^o| HB ||°I <g^o| g^£]oi aicK 

0\?\A\ ^ S^B TFT«4 HH£!# ^°R=r Z|#o, * 0 |L[ «H9 &\± *|s fl» ^£*t 4M| 

^^£|o) 2i7| nflgoil, Se>gojstol| fjgg ^° TFT# «i-ix-i|#o| Ha| ,oj g^o|| g^^cH Si 

ck nam, TFTS| t||o|e S=*o|| ^a^# #^ TFT-^ S &eH£. sin, W£*I8S| ^ gsjo|| 

D||0|&| A1# #*H ggsifefl-^ d^7|-SflSTFTS| ^^-HS||o| a^|#71^ £h4:S^oi| gggch o|a|*h^ Ajj^o 
Z| TFT# *^ g^ohch cH^o| EU|Z_Mtfo|| ^^o|x|a| Sf^cK ccfsH, A l^>5> ^ ME H^ S TFT 

» »*n ^3*1-^ oi $ AjEiis. a Aiaa^s, &A|e_k>ii 9*4 ^iopi zj ^ 2^ 

0||^ oh S ^ fi.aj 0 | gAjs|- 30I gJ&}^0|CK »«, 0|B|*h«»fi| a7 | ^S*|0|| SiCHAl-^TFTO 

B||Ol 7|B Moll §Aj£j gJ-fEXIISSS^E), ^£J§ TFT^I ^ 51 HSj|o] <gQ=| oj 0 |# Afo|o|| *i£- *H ti 

Oj ^gcK S)g 0|^ ^Aj, SiJAj, Cj|0|EH Aj #o| b«Aj °J o|## A-j^. *j7|*}o^ 

fl*h^fi| g^j. §g°Kg 7Hxi, &}iX-i|#o| cb]|o] g^H|. ^S7|- SJCK OplA-l, TFT O|Bi|0| 7|^^0i|AH MO|- « 

o^oll 71|o|e *i^o| # 7i|o|m ^i-i- ^ S^eHT^ (positive stagger type) S#a«o|M 

(coplanar)ti #a|^e.|^ TFT^I 3^ §^ ^^oj| SioiAio, * o S ^e| s.[± S^W^I #Z} 7Ha|7h 

o<|##^ 1000nm S£ £^ a 0|Ajo S S7 | nfleo|| ( Q7|^o^ S^s^ ^o| ^ 

Sc:K Mc|- ^x-i|3io S - o||tj# 2i7i| ^*»-oi| a+Bf oi|§ S ^ £^ ^1 , sfe 5[§sfo) ^ 

7hfeAjo| ^7|7| aHSo||, zd^ on^j°|o^- f o| &i s> 3^!^ i^sfc 7jo\ q|^s| 5^oM| gcK 
Ai Zd^ o|| « o|| o||S# sssl-oi ^sF7|£ s|-a-| o}, zi^Til s|-S o|Ho||-fe oil soil s|sH *s| s|go| H 

X\'?\\ 5EjOi, oKSg S^O|| SiOiA) bHAjOm SJS 3||0|0^o|-^ ^0| S^oMI E|-c 2JO|Ch 

ZlEHAi, 5|eo||^ 2f.A|-Aj AVo]| ^A^Hj- ^^°|0|| Cf| «H>I , ^ S^O|| 0| afe ^ A ^fOj G|| 

01 EH AjjIJ ^ ^^o| Aj7|^o| nHoii, &J-£*||SS| ^B||oJ g^Oi| o|= ^ S^^- S# ^£ S KH ^7| SZ> 1 

o^°| Mo|| C||0|E) AjJlf ^«^#o^ 0 |^O|^|-^ b[| £| §0| «fe ^^§H 3 ^, Cl|0|E) Aj aj 

o| bH&|oiS gzj- ^^°ro|| qjoj-o^, S=££?N ^7| bHe|oi#o|| o|=-^ S# 7|# 

O] 7H^-H|CH SicK 0|S>|- ^0| C||0|E| Ajjlf ^^*o^ 0|^OiX|^ b||a|0i## S^O S «E| HB||o| c 

S S7|5|os ^ ^oj-^, 2±± S^S^EI ^7io|| S>5.^|S0|| 0|s fe ga§ 

9 EjjE S o| oi m ^ ^o| So|Sh7|| £|oi, zt?l^lH*s| ^-or^l^l ScK 

o|&)oh f^o| g 7 | §.*|o|| SjoiA-i-^ sa| ^Igs^ji S|-b Si^eJ S§o| ^ofH^, o|S ^m|Ai-^ } §.[ 

M S A| g^S| J7A||^£|. ^ H|x|o| D |A||S|. °J H£ r ^ 7H^#^K^, ^ ^r^l^l ^i^Ai, SA|^0| ^^o(-X| ^ U| 

7}j ^ g^ofl qie, sa|^o| ^n r ofe a*±. 7H^ ^^s| ^o|^ ^)7^ c|e*l ^^-Wl S^. 

asm, Q± 3i|*|7|- olAii^F a^sra, ak>!^«4 «H^^, ^ 3^!^ £ *|3 #oi|-^ 7|#o|| a|st| ^s^°i 
□|Ai|^|-k| oj-^ph o|7| oH^oii, Mqjijo^ 0 |#s| bHAiom g= ^o| ^ S a| ^q^ - ^^-sfe u|#o| &o\x\?\ 
oi|, ^ 7H^#o| fefoWfe ^11 go! 5icK 

0 |£j- ^o| Sf^i 2|*|fi| □ I Ai| £|-7 1- aa«rS, £hSS 7|^ o" ^^oil ef#cH gx| S^H^ 4^th^ 

37|^ ^j0| SjCK 0i7|Aj ^^|, A^^l- bH£|CH## A^ofe 7|#0j| 2\*[& , «l|a|<HS^ q|0|E| ^ 

2 r ^^^h AKAluminium)^! §£5 o|^o|x|^ iS°|o S ^s\o\ 5U7| nHSo||, *HS hH&I<HSS| ^*m^|So|| 7|o|s 
oi astm s^tJ-cuioi x^£7hags|t*|, £E£h§H& una|cHS# ofl# ^ ^^a|^ic|-ji sfe ^| 

7|W o|«|fl| §5ES A^sfe ^o| cna»| 5^2L, -^3| o|A||*rei T^MIolW 2+ ^IPI^S. 0|#SFO| 9*1 

^AHo t a$sfu( x] \zz =SA||^fi| ZLmnm 32|ofe ^0| #7^S r ^K ^^7|, 0| 7|#0|| £|S|-^, bH&|0iS# Al 
^ ITOdndium Tin Oxide) ^|o| g^&o SM | ^ d>go| ^7|H, 0|«4«f7| 4iS AW0| ^ 

ohCh 0|£. °]§H, b||B|OiSJl| ^ 3^ AK>|£| S7|2io] ^^01 ^^Sj7| OJI^Oll, Al^^ 0|^-O|Aj-^ X\\ ^ U)\ B\ O] ^S>-\ 

oil ITO ^rfii A^o|o||Ai o^s|-7i| S7|^cj g ^ # @ # - fe Ti(titanium )s| ^^^t# *ll 2 U H^M^H^ 

^ ^e>o|-Oi 0|^-CH^I ^ 3I|*I# D|A-||^o|-q5E tJ|JH^ Zm^hT 1 ^ A^o^ , 

^^Hf ^?HX|^EH# ^SMI ^^lofe ^ §C||A|7|-^ ^0| 71-^al-Jl, 2§^^| ^ ^A|7h 

7feS S7| iff* si zls| ^l^ofe ^WIS S-ck 



E. S7| S*|" &*|fi| 7H| 1 ^A|0i|o| ohxh x^|o|| °jO]A-)°| SfAl- S A| ?Aj S |.- 0||H^ 

^Ah, b«Aj #fi| #7h 
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£ 2-^ *\\ 1 ^A|Oi|o| OHg *^|o{|Ajo| q| 0 |E-i Aj, ^ A^j , &[± #0| gAHSj J FT 0\B\\0\ 7|#£| o|Q 

5E 3^ £ 2^| A-A' E^£. 

i 4-^ X|| 1 gA|0||o| OHg & *|o| Xi|^ ^^M\±m gS£(*l| 1 ^A|0l|o| 5J BJ^). 

£ 5fe Xfl 1 ^A|Ol|o| OHg & *|o| xi\3i ^^M\^m ^Ai# CXhah £A|ft §S£(Xj| 1 *JA|0||o| J= 

£ 6^ Xfl 1 ^JA|0||o| qijg g.*|o| HSA||^# ^MW: O+BJ 5EA|oh 1 ^A|Qj|o| Ai| feH Wj| ) . 

£ 7^ *i| 1 ^A|Oj|o| OHg x^|o| ^^Ai|^# £A-]# ClfEf £A| £ §3£(*H| 1 ^A|0||o| b|| fcH»H). 

£ S?I S^t *il 2 ^A|oj|o| oh § g-*|o||AiS| Q\o\b\ >d, ^AKd, ^ xj^ x^°| §o| S^S TFT <>M|0| 

£9-iir £8*1 B-B't^JE. 

£ 10B S7| x|| 3 ^A|oj|oj oijg x^|oj 

£ 11S £P| «t|-$*|S| X|| 4 ^JA|0l|oj OHg g-*|o| c|a^. 

£ 12^ 37| S*l*l XII 5 ^A|oi|o| oh S & *|o| 

E. 13S Z| ^A|Oj|o| oh § ^|o|| ojCHA^I TFT ojajjol 7 |£f# ZL ?|0|| ~jAHg Z| ^AH 2_^S>[ *W C|| fk 7|e ^0||Ar| ^ 

£ 14fe £ 12S| H-hT 

£ 15£r * WS0|| o|^ h 3 ^7|7|o| AJ A |oljo| 7H^o| ^AH # £ A|*h 

£ 16€ *jx|-7|7|£| SJ BllSAi ns.3|E|# £A|£j- 

£ 17S S^7|7|a| c^.o||^Aio, m ±ig a^N* £ A l£- h 8S£. 

1a; £J-£*H§1a'; 

1b; *|*H ^ <S^1c; Ai^-i =a||o| <gc* 
id; ifeS 4:^ g^ie; H&i|£! 

n; xii 1 ^^ ^ 3^2; as 1 *a*|sn 

3a; ^Ahfcj3b; 

4; xi| 2SZ>SSet5; S«|S * 

6a; QI|o|e| Aj 7; *(| 3 *e> 

8a; Xl| 1 2 eh e ^ 8b; 2 e ^ 

9a; ^± 3^10; TFT <Hs||o| 7|fi 

11a, 11b; x|| 1 ^^°ti2; 7|# gojs| 

15; S^iB ^16; 

20; q|» 7|821 ; Plf> k S^ 

22; u||«W23; x|| 2 **»et 

30; TFT50; °A^B 
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52; a|oj*U53; xg 3 ^sej- 

70; ^ BW0a\ H 1 ^^ *g 

70b; *fl 2 ^ S^80; ut|a|cHS 

81; q 1 SZ>§£st(*ll 2 *S*||at) 

101; c«o|"eh Aj 5)^104; ^f- sis 

^-2/ £W/£/ ^ 

* ttSai *ll 1 27| »«t &7| SHS*PI fl«H^. ^Ifioii, *^s| ^AKd oj ^-oj djoiE-i aj;^ y 7 | ^a 

Aj 5i 4*7 1 d|0|E| Ajoii g^sj «|q| egjx|>iEH^, sHS ttj-sf ^£HA-|^E-joi| ^ 3^ 51 ^ &H# H7| 

S*fS-*|ol| SioiA-i, 

M7| ^A|-Aj oj M 7 | §g°| *^o| S =o| ^AHEJ *{| 1 S^^K «H £fr *i| 1 SZ> S^^l ^A 

3 ££J#*h £SS£| M^oj| ^ahq 7H| 2 SZ> t^I*^ °i:n, 3|o|eh; Aj- m 7) ^| 2 g^sf 

&o|| ^^£|cH Mck 

*l| 1 27| S«t S-*|0i| £|3 r S, 7|&0||^ ^A^Aj oj ggo| oh^o| g = f X ]\ 1 ^^°|, £3§, *l| 2 

SZ> *3£st, Q\o\b\ Ajoj -x-i^. ^AjHj^ ojck m-aw, ^A r Ajn r q||o|e-| aj a^o|°| ^sl^M SESS^ oj&]7 

*|°| o|§ofe #o| 7|-^oMi gch. o||s m& ^ftd, £3§^ *ll 1 S» #*H 37|*}o^ 

*^ ^AjcH| £^ aH| 2 #^ ah7|^o^_ g^*j-o^M), £3§f 3^o r o| ^ 

of?i| gc r . ^ £S§§ x[3°|£^ ^AH*j-o^ Afc ) j seS^oii o|*H s^ai 7H^ ^oii ?J^# flgsfe 

7^S^| ElClK ££th t||0|E| Aj 5 ^A^Aj cc- ^ §^o| Sj-ffioj ^ S p| ^| » #^Aj^ 

oh c|-# bfjAj - ^a^s|-^ ^AH 0 |uf > £3* o^«e-| e||o|b| Aj i ^A^Aj oj s.^Ajo| <go\ u|| Aj (redundant wire)# 

^ xi| 1 S7| g.*|o| oj- ofcEijoii o| S ^ ) a^ 7 | 7|eou, a^ 7 | qj 0 |E| Ajoj a^oH ^ah^j x|| 3 #Z> S 

oh ^b|s r ll Sio tt)i Ak7| ah^ Ap| xi| 3 -M ^^^1 #o|| g£ja;nt ^a|o|| a^ 7 | xfl 2 §U *l| 3 S^r ^o^oii % 

£B\ ^jEHE #^ A^ 7 | iAj*o|| AH7|^o^ ^ 0| ^Jl, M 7 1 £^§^ ^7| Sh£*||S0|| 37|*j ^^£|CH 

o|s r ^o| ^ahs}-^, q|o|EH Ajo } A^oil^- m 3 SZi- 7-1 Ai ^ a^oi aAj£|oj o i j Ij ^ a-ii 2 51 ^1 

3 ^^^o]| ^Ajsj giHE §«|| £Aj*o|| S7|a^o^ g^sjcH sin, £Aj*« ^>£*||#o|| l^sjcH a\ 

^ ^gS| 7H| 2 *j7j - M7| # *|)^S r 7| ^^A-i, 7|^0i|, S.^o| ^A r Aj °j a^o, c,| 0 |E| £\JL\ t Z| A^7| 

^A r Aj °J Z| ^7 1 Cj|0|E| Ajo|| Q^sj b|°J EEe|X|^E-ifi r> «HS ^ EEHx|^EH0i| ^ Ak 7 | M^H 

*|^e|o| ±± 51 hb||oj <g°$ °j xii 1 gsj ^sfe ^-ixilSixK s||a eJ-£*IIS ^o|| ^ah^cH xi^ 1 

04 «|9|Jl r , ah^ b|Q| Ak>|| ^AHH|cH ^A|0|| AV 7 | ^A r Ajo| ^ OI^CHA]-^ «t°j ^^HX|^E-|o| 7||0| 

H s=n r> m 7 | «|q| AK>ii ^A^^jcH ait ^7 1 ^^ #ifo| ^1 2 ^ &a &^*\, si, 2 ^ 

SIT S^^l A^^o|| ^Ajsj x|| 1 igoj°|Jl ri e»|a Ai| 1 ^040KO| AV^oJI «A^sj £SgJl r , 8|| g ^Aj*o| M^oj| 

^AH£) 7H| 2 SZJ- ^UISKH Ak 7 | C||0|Ei Aj- M 7 \ aH| 2 #Z> A3^°| AK)|| ^A^Sjlf S A |0|| A}7| Ufa 

5! ^7| 7H| 1 5! *il 2 SZ> ^^^ol| #^H, ^7| «J-£a=1|#o| ^^o|[ ah7|ajo^ g^sjoi SU^K 

^ y-^^l ^1 2 S7| a^S-*l°ll 7|eo||^ ^A r Aj oj aH| 2 ^ SIT ah^ ( aH| 1 SZ}^ojst, ?H| 2 SZ} 

^o4m f d|o|E-i Ajo| ^A-i^ ^AHsjai Sin, ^ ££°1- aa| Ak^-oii g^sjcH 5J^K zia|n, c||o|e| Aj - ah| 1 §y 

X-i] 2 SZ} i^^0|| S-gg ^jEH e= ^§H } b!£*||S2| S^0|| Aj 7 |AH g oi o[cK o|#o|| ^7|-S r Ol, £!S 

*I|#S| 51 HBil^j g^O| ^AH^Qi Sill, m& ^^-^ ^ M?H^|^Eio| 7i|0|e ^ojo| 0 | ^ 

HJCH Si^°i, £E£h ^ ^0|| ^A r Ajo| oj « s 0 |^CHX|^ BJ-°| EEjjx|^Eio| 7i|0|e Ajj^o| ^ AH O) 

H|^|*o| o]«S, ^1 1 *S Aj^ol ^AH£j(>i o iJL( tHa|o, oj^^ *5j #S*i|^tO| ^jsqoi 

Ci^7| ^oj b|o| AK>l| SlTAjo| oj«^ 0|^CHA|^ Xfl 2 S^O| ^AH^cH Si^h , a|°| M^X|^E|7r^ 

AfAjo, S ^o|| UHxIStJl, 0|^0i| ^oH S ^ x|| 2 ^AH §S AH^o| S ^o|| ^^ g^Ol bHx|g ^i^^ 27|| S C K 
0|Eioh S.^0| Stat M?H^|^E|0i| ^^S r 0i ^AH£j ^1 AH ol| A-| , ^A^AjH^ D|jO|Ei Aj^o| AfO|°| ^O^A) 7[|aHo 

^ £aj- - ajep r A-|£| SfES o|^s r ^ ^0| 7^o r 7jj SjCK 0||# ^Aj f iQgoj oj xi| 2 ^ 

xii 1 a^oj- 7-i^i cHi^or-^ ahi 3 ^^ sir s^nm &^sAfc|, ^, ^i 1 sej- oi ^h^w ^-^ s^si 

^Aj^|°|o^ A -j £Aj*o| oj xi| 2 ^ s.^ g=« qjofc bH*IS-^^, ^ S^Oil ^S r CH(Ai| 1 gaf 3^ oj 

Ai| 2 ^ §EJ Aj = o^ ol^OiXj^ ^a, §^oi| ^7 r o r ^)^7 r ^o^ ^C^S^ ^£ 7 r ^o r 7i| QcK f£ 
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- M^~_Y ^ ^go| xi| i S7| im 3^ SOI, Edit 3»©K>1 ^ £R# *j7|*io^ ^^o|- 

^ah iS^oll sj§H 7H ^x g^o| x^oiE. ^Sohb ^j, 3lo|EH£L ^Aj 5£^ xfl 2 ^3 

S^spl *i|s>|sKr ch# bH^j ^ o|#a| ojoi bjj>d# S^ofe 7fe©WI ScK 

* »8S| X| 2 S7| §^ omoj o tE}]0 |j 9\*\& t AV7| Xfl 1 *j£°t a #7| B£ ^Oil «Jg 

sj 3 e« e S » m 7 | y-£.*||§s| HB||o| g^o|| 37|*jo^ g^sjcH 21 ch 

o|°|i>o| ?*jstS q|o|E| Aj^ S3 SU *il 1 a *l| 2 SZHl«sjo|| ^ah S ^S#§H, ^ 3 

^o|| S7|*o S ^s\o\ oj^ *l 1 SZ> B£ ttfsjoil ^# #«H. say el 

7fe*M sjo4, Saioii, £S§§ a**M ^MleJ £P|*jo g^sfe ^ E §o|^°1 7fe 

S^H ^# ^7| £3#oi| *j7|^o^ S^£|<H SicK 

o| sj. ^o| ^sfS d|o|E) Ajo, av^oII^ xi| 3 SZ> US*t# >\M Q± 3^o| £g£|ol Xia, 2*± *il 2 SI *il 

3 #Z> §^s|o|| ^ah^i ^jihe ssgoll 3^1^^^ B^flcK ccl-EH, £S§§ a*o|-oi ^ 

« ^s^i 3fl 3 s^i ^7| «Ha«^i $\nM, ?\vk<*\, °hm^^ ^^o^ aH ^^ ^-o, ndt s = ^ 

0| Bi 4\33\ M 7 | y|m Egx|^B|* ^1 ^ 2^ AfO|0l| J^SfOt, tf£4«S| =B||SJ 

XH| 1 a'^HH ^# S7|^H^ §A|0|| ^7| ^ ^| 2 S^SI S# S7|^o S £3 

^7 1 ^-&*f o|^Qix|-^ Ai| 1 ^ ^ | Ai| 1 ^ ^o|| n||x|£! AH) 2 ^ 

^ d% Afo|o|| 7HaHo^ Ai| 1 -ff^U-il^h *\\ 2 ^ ^7 1 Ol^-oj^l-b ^11 3 ^ 
§fj 2= Aho|o|| 7HAHSfe Ai| 2 *S*H^# 

^ ^go| 7H| 3 §*|0|| filohS, 7|eo||-fe ^^S| ^AfAj §J ^^oj C||0|B|Ajo| 7i^ 

Ai si jn^s& o|i a-o| ^ S ^o|| ^ ^hsp| fl» Ai| 2 ^ 89 S^o| «g£S ^^^oj 

aa p £S§^ e}£*HS^f ^ a^|o|| 7H^sm XiJl, Woih «h£*ll#a| =a||el ^1 1 # 

«H ^7|^H S g^^jcH 2io^ cc - ^ xj^nf Ai| 2 ^# S^l^jo^ g^sjol sicK 3L^°^., ^ a 

^o^^Ei hehioi <*<477[x\ *\L\9\ &m=. ^# ^^ofe g^uiHSFoi, *si qa^^i ««=k ^. a 

eh e jg- TiTll S&tHr^ollS g^H-^ ^cH^pl oH^-oii, &!"£*l|#0||Aio| ^f## ^|S^7| ^^Ai , 

5 a# & t a-fe a^i ^i^^h^ chinos, ^£xii#^i §g§ 

s[x| s^o^ o^ch o| nH^oll x|itAHo| «^ ^ oil oi| o|sn ^oj *|go| ^o]x\x\ af# ^ a-b ^o|cK 0|^ 

oil q|sho) ^ H-goiiAi^. sl[± S= §y ^*i|#o| t=Bi|°j a^|# 27HSJ Ai| 1 §y xil 2 S I^H a^ 

Sf-^ S| ££ Z| a^jB 0i| £J Oil 9\n M&Z^E 7|^o|-7i| H|7m, ^CHfE ^ 0i|§|0|| S|§H ^^ofe 

7i£i# grTifofe ^oi 7fespii sjcK oi xii i a xii 2 *si ztzi ^tii a ^ 5U3i, >hi i am *oii 

Aioj ^2*0! S? io|| ^Aj£j- £^90|L| ^0W7|| SE|°E_, H&I A^^Oil ^x|Sfe ^ ^-^-OilAio! g^fi 

7 ^ ^flSiCl. 5£oh Ai| 2 ^OilAioj xj^o, s go|| ^Aj£j - £fi*JO|q 5|0|-X|7il E|££, 0| ^ S 

= ««oi|Aio| 8 ^ ^aacK oi#si a^, aasi £^»om s^oii 7|oio^ ^i S7| *$nmm 

oi|Aio| q^^a|Li|0|Aj(djsclination) #s| #^o| a^ificK 



££*h X|| 1 *S«I^0| «|JExi|#fi| HBl jo| #^^t^^ 0|^CHX|^ Xi| 1 

Jlj. o| xi| 1 ^ §U 3= Moi| uh^IS Ail 2 ^ AfO|0|| 7H xH op | tUi^oii, o|# 3AK>i| S|«H Ai| 1 ^ Sgo| 

bh£xi|#S| HBijoj g^oi| Aj7|AMo^ g^sj 3^0|| ^7^CK 0|^0|| ^7^0^, X|| 2 ^Sxi|°|0| X|| 2 ^^ 

SSSai ^Y^- o|^oix|^ xi| 3 ^ A^o|oi| o|# 3^|-oi| sj^ xi| 2 ^ *^o| s\ 

^ g^oll ^7rt|c|- ccf£W £3§t ^^H^. sfo) zlsi tf«HXI 1 SI q 2 ^ SSoi S^ a c: K o| 

9.[ ^0| o^Sj 7|e A_j- ^^oi| °J*i|^°j ^ 2i^K 0|7|Ai ^o|, Xi| 1 ^ Xi| 2 ^s^ists s^, a*i|2 

OS Ai £ JH^S^ ^A^^ Gi|0|Ei Aj Af0|0i| 7H Xfl Sfe X|| 2 SZf S^^t^ ^# S&I ^^l^^- 0|^Oi^CK CCfE 

Ai #£|5H (flicker) §J^lo| £^ a|^o| xjo^ ^ # op|ofe ^a^ °i ci|o|£iAj Ajo|s| 7|aj §iT(parasitic 
capacitance)* <^H^\ *mM, flSS ^»Pr x| 2 SZ> B^sfS] ^^oMI o|#o, xi| 1 M x|| 2 f 

a*||^# 7|#^o| ^71| 7?^| ^Tfl ^AHSK- 2|0| 7^«W H^. 7 r ^, %\0\B\ W\ S^sh £a#°-S^E| UH&|CHS(^ 

Wao||Ajs| £2#oi| ^BS4)o| A^oh^eil 7|#oi| sioiAi, m 7 | tiH&|cH^# S^^^a- 

A^^CH, Ci|0|Ei Aj oj ^AfAj A^|£| §7J #axi|^oe_Ai A^Sfe ^H^. 7^^, Ak 7 | og*||Q|o||^ q| 
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KIPRIS(S^H^51Se) 



HI 01 XI 6 / 38 



o|e| a §y Aho|o| 7 |4 §lfo| S^PI- £|*| &£Hf- ©PI fl«H*1 800nm 3££| ^JHPI- Sfispll £|°sL, «HS «H 

b|<H«# a[§oW c|§|o| *^ s9# ^^ofe 3§ e^^sL SB«M BcK o|o|| ^ ^ i*°go|| o^, - 

*0||A)S| £X^o| £ H*|o|L[ o^ 0 | ^ *tO\X\n S\0\, ZL°| ##0{\ flx|S|--£ £f± S^0|| SlO^SI g@-fi|.7|- Ci ^ 
^ «gS| ^ AH oi| SiOiAi, 5ES5<>||A-jo| ^Sj §g «7|- 7|feg ^7^0j f £3S°||Aio| ^2} 7|-feO|L- 

a k« e go| ai|0|o^ ^Aisfol, 5ES#0|q x|| 2 *S*II^# ^Aj A^oil c4|77pq S^s).- g^oil-^ 7H| 2 

*ii ^Aj- oj ai-o|si 7i-a §soi s*ii7i £i*i sfe sss. ^s^i a^. n^w 01 s^it 

**So| ^7|-7fes|-S, xfl 2 »CW|sMi "L o| av gfTfl ^^o- M7 | -^cH| , a°J§ *HS £2^o| 7|- 
*l - ^§ #s| c|.# 7|^o| ^ofe *PI &*l H*l|£*l #a|s|-c:|.. S^, ^l^el 

*^| ^cfoi| 7H^^|0|J1 ^x-i|^o^ ^oj-s W> ^Aj#0i| °|^, §7|| 7|-^, gS«[ ^ ^7|-o^ 7|^ gJ 

7|-^ cj-B ^7|i) 7|^o| ^flslJES., 5ES#^I s][o|o|-$om 2 ^SS|-° 

* 3 £PI S^f SW^ ^EflO||A^ M7\ M\ 1 «(&| SIT X|| 2 #g ^^^o^_ 

mo|. a^7| 7H| 1 #2*il^ h # #^ ^ois sJ^g*iA|:a, av 7 | xg 2 §^ s^^7| xfl 3 ^ 
AMI 2 ^£J*U^# #§H ^oj£ ^ Xich 

o|£h ao| ?««Fa, *l 2 ^ sg §9££ o|-o} as| ^«HH| ^1 1 51^13 ^ 3^o| ««acK 

01*1- ^o| oh^S 7|S ^ S^o|| ^ ^ SUCK 

^ tt9S| 3 37| S-^i^l SfLfo) otEjjojlAi-^ *\\ 1 »a*l|ar3|. &7| S°^^i Ol^OiXli, 

7| ^a^h|- m 7 | xfl 2 a^^fe ol^ol^l^, ^7 1 x| 2 §a°4€ ^a^ SI 5ES# 

4 v oil a s HI o) SUCK 

0|£|- ^0| ^AjS^ X-il 1 #a*l|^|- ^ E^H^|r^B-jo| goj d»-a|^ 0|^OiA|7| [fl gOfl §S£^ 0|^ 

o| ^^d|o Sin, ^A^Aji|- xi| 2 ^ #^ 3^ ^ojejo^ 0 |^(>iA|7| nH^oij ^ ^S^S o\m^\ £3 

o|- g^tt- ^ XiC|- ZLS-II1, Ai| 2 m<£^^ ^A^Aj °J £S§ ^0|| ^Aj£](^ StlODi, ££o|- a °|o|| C||0|&i Aj 0 | § 

AjgcT ixj-Bj-A-j *ii 1 §j xii 2 ^-a*ii^# »»i ^ sir# b.h m ^ 9X^r ^mo\\, *\\ 2 m?} sa^§ ^a^ii 

S&^Ol ^AfAjJI^C|i0|E|..Aj AhOlOilAioj 7 |A| §gf ^7\\ ^ ^ ^Cf-. 0| b|jll2l .yflfr?** A}#o|-CH 01^^ 

a| ^ fiA|7|- gcK 

« i^o, x-il 3 37| S*|S| o fcEH0 J|A-i^ A^ 7 | X| 1 «flS[=f ^7| ^ 2 #3*11^ ^S^S 0|^CH^1 

o|^ ^o| ^ah s ^, xj| 1 SZ}S23*m*il 2#3*l|^€- §§£^i^sfe5o| 7^s^| e|cH, ^S^7|-#7^ 
a| S^oW #a|s|-cK 

s VgS | XH) 1, xfl 2 34 3 37| 91t ^x|o| otEHollAi^ a^ 7 | £3§^ H3^£| o|^cH3^K 

o|£|- ^o| ^o^ f £2^21 a^^o^ o[^cHA|-^ sagoll £|*H, ^ ^o]£ ^^-^H^ ^JSfu 

5 oi 7fesMI a^K o|^F ^o| ch^^^l 7|5.K#a^o M ^ c|jH= 7|e)o|| ^3°to| oHsf, 7|e(#4^ TFT c 

b]|0| 7|B) moji u||S- x^ett^, ^^°|o^ o|^c>ix|^ sa^)£| -^^-^l 
SiolAioj 7 | fi3 > q)o fc 7|^o| o|*| cH^yoii 2,6HAi ^ 7H^^S| A"i^# £eH«^x| gfe Sol|Ai ^2-1 

0| H3#0| 0|^CHA|^ o tEH0 j|Ai-^ A^| £AH0- M 7 | 7|& ^l^^l 8^8^01 A)S Si H Sfe E||0|E| Aj 

A^0|# M 7 | ^A^Aj - C ^ AJ^SHI, Z| S^DfDf ^ i^£S ^^^Oi^ S^K 

o|£h^o| £S§§^ £3§t ^sfe °|o| g^oj gittxi^tSit oN£fS^ 

g<*o| -AfAjoii ccf# as] £S§^ ffgsft ^o| ?\^°\n Sck. ^^im^i ^^oi| ixfa 
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KiPRIS(SJH^SS) 



HII 01 XI 7 / 38 



0| ojg Sfe ^Oi|Ai£| Q ± 7f j ? gc*o| ^AfAjOij CCf# ^# £S0O|| o|gJ| ^0| d|-^*|o^Cr. 

o|- ^oli S!^^g^£S gcK 

0|S>H>0| ^o^, g^^£S M0 r £ §M£| £*jgo| ^«£|.q|o|E-| Ajo| 7felX[E.\ A[0\0\\ gO| ^ ?} . 

so, 2A | ^ sick 

^#*h££±#0| *jaefO £ 0|^X|^ ^EH0||Ai^ AK7| £S#^^^^o ££0 ^7| ^Aj^gx|£^S^s|-oi 
o|sf Sol ?4WH, ^>d oj §^Ajo, ^ X [m zt^t *|<H£ ^^|o^ g - *}«ato £ o|^oix|^ Ea§£^, 

A^Sh £^^0| *J»St©£ o|^OiA|-^ ofcEjJollA^ A} 7 | £2§^ S»^0|£ gCh 

0|^a0| ^ol-e, xHfefOg. Ol^CH^I-^ ^AH ^oij ^o|-OlX|^ 22 *|B|0|| S|SH, £3#0| H^^M 

q. W^flcK oi|#MS, *r3*t-& S^SShiSa S^r£! Ti, Cr(aS), W(8Ag) ( Ta(S*»). Mo 

51 Pb(tett ^oi£ sfuff 2E*rofe EhtWI, t», 3^ ^£|Afo|^( s ilicide) §£^ ^3^. 

* Waal *il 1, *i| 2 5E-£ aH| 3 £PI S^t S*|a| c r^- ^eHo||a^ Ap| £2£oj #a|tJa|^^o^ ^^j^ 

XI ch 

o|a|-^o| ^£)o^, ES^^I #a|Aja|^°|o S 0 |^o)x|fc- SE3#^ * r Sst°-SA-|°| 7|*© SfflsW sMe*. ^ §■ 

5 7 W 7|fe 7|W 51 #711 7|« #^r°l Wfltt T 21 01 g^CH|^ AK>|0||A) € ^0|| °|*h ^5 

Bi|^7h #^o|-7| Oi^7i| E|HS, £SS §y ZL ^«4o||AHo| ^bh t^X|0j| £gO| =|CK 

e ttflfil *l| 1, aH| 2 s-^ aH| 3 EPI S^J- S-*|a| ch# ^eHo||a^ av7| £24^1 #a|^a|^^ Jl^S ^ 

^1 2S o|a^o| 5j^°|o £ ^£}s|ch xl ck 

o|£|-^o| ^sra, £3£jo| ga|Aj £ |^q|o S oi^o^xi^ £S§€ *^^HSAioj 7|-^° a-flohx| StX|o}, ^ § 
g« ^7^a|^|^ 7|^ §J #711 7|^e #^o| ^|^ ^ SJck j£oj- b}^*^ £ gxjo| .#a|AJa|gD|^ 3 7) ^o^ g 

0|| J2§S ^fSW, X^°|o^A-io| 7 |^# ^fl^ ^A|0i|, S£~VX\%ym ^ Si^K 

Wasi ^1 1, 3fl 21t *il 3 S^l c^B 9=EHol|Ai^ a^7| 7m ^o\s. »}E.M\B^\ 

Ap| 7\& ^o\\M Mo|- oi^oil ^g°t# ?a|l^K 

0\2.[ ^0| ^ S ^ f uj-of Egjx|^E)MCh£ 7|^0|| 7F77|-^ t^, ^ ^ eeHx|^E^| ^0\\ X[%^0\\ t 7|^ 

^-o||A-)o| a^j g W 0 | E^H7:|r^E-| o| ^ y <g^o|L.|- LDD(Lightly Doped Drain) S^ol| °JA|-oh^ a^# a|ojol| y-* 
S- ^ SiHctj, o|^ol| 7|oj*l-§S^o| ^Ayo|| a|sH «t°| ^SH7:|^E-io| e^oj Hj^o|->|L-K ^ Si 

ck zialJl, o| x^°|o|| o|s|) s ^ S^^l ^ * S¥i fl^sfr 3£ S^K 

0| ^b|oh ot^QllA^ ^jOi£ A^| ^7 1 ^A^Aj 0^0J| SS-^IO) AHAjo^ojo|| ^^£|Oji fiCK 

a0 | ^iahs^, *rS^1 S^l^r y fSfOj, *HS *r£^ s l ^^1 ^IS §^ ^(underlying insulating film)# 7iM § 
ahhj - a|o| egu|kE|o| w,go\ «jSroW L K ^^r°h^ A^# □|^cH| ^ ^ sicK 

ol A-^ELt-i- ^b|°h °^oi|A-j- A^ 7 | A^°|^ a^ 7 | xrS^r ^1 AK>|o|| 7HaDS^ 7|# ^^°|o|| 

^7| xi| 2 ^ 3^1^ S^£|cH£ gch 



0|£ r «o| ^s^, ^| 2 ^^j 3^ 5U *rS^s| S^l# ^^°MI & ^ 5i^°i, ^1 2 ^ §S 5J x r ^s| ^9 
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KIPRIS(S^H^SISa) 



IHI 01 XI 8 / 38 



o\± oj- ^# ±% 3^ ofe ^# *H*»ra. c:|-# S o, £ ^xh g - flch a aH, *H**tS Sif±j£L£ 

o^ t 34 2 ^ Stroll a^=lcH^MI *fl 2 #1? S^oi| §!Soh Jfiota ^ 5i^K o| g 

^ vgsi 34 3 epi &*i o| ^EHoiiAi^ 34 2 ^ §-tr ss-si°i ^g^s »ck 

o\9.[^o\ S^-MSI °J§sMI tt^ 5U°o1. H 2 ^3 S« 3^£| ^3*111 ^ Hq-. a 

^0| ^Ajs|-^ S^Aj oj ^§q|o| S o,m Soj^pQ & ^ SUSD*. g£fAj oj § CH i=. 3 SI 3. ° 

- ^° *||gS|.a , f C« ^o, S oj£ ^§ flcL 0| §^JO|Lf *^°tO||Aio| Sfl fi^O|| £>|*l- 9|o 

ft- ^ sich SEffl-, x^°|o^ 0 |^oix|-£ bHAjnf §bjai « a)s bHAjo^ 7|-^a|2J ^ °jch 

* ««s| 34 3 37| S*|s| SMUHfc Aj 7 | £SSsf *p| *H*em S.o|- ^oi£ ?J^^ 

o\s>[^o\ ^MWH. S>5E*IIS2| ttSJ«t£4 S W £S§^f *ja*to| S£jsi|7| 4*01, 7|B*©£*B|a| 3 

otTM, aj^olj «|-x|fh ^ °ioctj ) HS^£H(crosstalk)S| ^Jo|l[ gea^e tj|o| x|»m #a|^ B|| 

A s| a-^l» 4 SUCK 

S Waa| Ai| 1 , X| 2 34 3 S7| S*| S| o tE ||o||Ai^ A} 7 | 7|^ 1 ^ e^Hx|^Ei AK>|0|| 7|# 

* ^b|^Bf £A|0|| AJ-7| C||0|E|Aj Aj- H - Ap| 4^ S^a| OhSHOl| AJ*|g *fl 3 §S^tM SiJl, ^7| 7|X 

51 ^7| 7|S §y Ai| 2 oj m 7 | xi| 3 SZJ- ^^^1 § ^|oi^ a^ 7 | m^H^I^&i, ^a^ i d|c 

B\ Aj f oj -^j ^afoi| C||§oh^ g^^l ^Oi£ °J^-&0| £S|4(0£ S^o^l S^S^S^I, ^7) ^4: S^P-| 7|# 5 

^o| Tio, %&2is\o\ acK 

o|£F^o| ^ah^ j oj ^-o| gojoi ^ *|oi£ sfLf- ^aj. E^H^I^EH, ^AjAj, CJIOl&jAj, o, ~* §^o|| 
q|§S|^ <g^o| ^j^i^ oj « a. 0 | £ H|^o S S^o^| i^£|£^, d|0|E^o|| b|o| eeHA-|^Ei, ^AfAj , ^ 

§g #o| - <g^n}- c|-# S^^l E.^Kdifference)7|-^^sjcK o\s>\ ^o| oj-oj ^ s ^o| §1 

H7| 94 «9o||A|s| q^#a|M|o|Aj §o| # ^ 0 | xias|ol, ^ aA|7fc2^*W.acK ;- 

« UflS| Ai| 3 S7| o^ollA-j- M 7 | Xi| 1 ^7j xfl 2 S^H*^ ^7| 7|nfO||Aio| M 0 |^ 

m& m&s\o\ suck 

34 1 *0| ^^sj ?|*|0||A|S| £S#0l|-^ C[±3\ 2^tfON S^O| ^7|7| 0«SO|| t ZL °Hoi| X|| 2 S^i 

Eff ^££h ^0||Ai^ o^o| ^^Sl-Oj, ot^oMI 37|*j°l 50| S^oMI ZLBUAi, M 7 |a|.^o 

°tA|-0| o|^| # o^7_|-0|£fH Oj^L-fTi] ^H^, ^^7|| S7|^?j 7|q{^ ^ Xi^K 

^ Mtgsi *H 1 , AHl 2 ££-^ Ai| 3 S7| S*|S| c|-^ ofeE||o||Ai-^ a^7| £2 *o| o| - 50nm o|M soonm o|^o| 

o\s>[ ^o| ^s^, E^S^I ^st^ 50nm o|^ 500nm o|s^o|H^., ^xfloil 7|o]s|-^ S^o{|A-io, 

EW<HI s|ohE||tH(oji# ^S^l «Hft-i-^ S«| ^7|x| s^THM £SS^| ^x|$fe #7J 

S ojg| ^o||a-]o| ^b|ch| o, S |j j o|eith £h*hoi| s|£h Sl> k # Aipioh^ t^ioi 7^s|»7i| QcK nam, o|^ ^o| £S 

g0|| aioh^^m X-i^S^Ai M-^j- b ^ £3#0|| o|sH CH&i7^|o| o|q># ^-^ ^o| acK 

* 34 2 S7| 9^ &*|S| ^E||o||A^ av7| 1 ^tj ^o^°ro| °|^^|^ 1 0nm o|^ 200nm o|^o|ck 



o|£H*o| ^AHa^ x|| 1 g7i^^°|s| °|^|-^iOnm o|M 200nm o|^o|H, SfS Stf sfO|cK oj ffH^oi], o| 

3H|*1 &ZHIflat« *S*l|s|SSAi o|§s^, a^^ u ^ ao| oj xi| 1 7i^ xfl 2 ^ 3^ £3 
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KIPRIS(SJtmSISS) 



IHI 01 XI 9 / 38 



cK8 «H^|a|^| ol^oi^i ~™ §|f o| gp|o|| ccfEH q|§^o| ag f ^| stay. 

& >Hi 3 S?| S-^l^l o tE ||oj|Ai^ M7\ *fl 2 #3*8^*1 st^THl^ 10nm o\& 200nm o|^o|ch 

o|a|-ao| *i| 2 *S*i|e*s| a|^7H|^ 10nm o\£ 200nm oloj-om, o|JH^| gf^ ^?S^o|ck o| nil soil, o| *{| 

2 *S*l|et« *i| 2 ^ *il 3 ^ §if CHS= «H*|a|^ o|^ojx|-^ g-i^ o| °f7|o|| u\b.\ 

M cfl*»o| Sch. 

« £S#o| *HW©£ o|^oix|-^ otEHo]|A-i-^ My\ ES#^ shfcs| 7H^ S^aj *lcHJE a^fM* ? 

0|S>H*0| ^AHsj-S, t^£S, ^|0|EH Ajo|L.|. 7|#0|| ^Ajg *^°J *J-^! , 

« ffSSfc 3o| 7feS« ScK chB 7C^°|^ g£o|-X| SjrJI fl§o^, x|2 HSAll^ol 

2icHA-jo| ^S*hfcao| 7(^5t|S^ *h «s| 7|5 AK>|£| £ e (alignment)^ o^^oi| °| °h ^ 7H 

^#o| Xi^m ^A|o^ 7^©MI SjOi #B|S|.CK 

x|o| x-{|^^oi| SiojAi, 7|B^oi|, a^7| E|H7;|^E-io| ±± ^ _ *u y 3^ §y Hsi|°J Si ^1 ^ #^^| 

^ 4M| A}7| ^A^Aj °J M7| ^ saf oj 7H| 2 §if ^ S^Sfe ^7| ^| 2 ^ 3^ 

^3*h 1 ^£*ii#oii ^7|^o^ a} 7 | xhj 1 #z> yoii ES§§ 

^AHS^ ^JlK M 7 | 5ES# ^0l| X|| 2 Stt ^^ofe ^S^K A} 7 | X1| 2 ^Oi| A^7| q|0|E) Aj^ 

«7| xi| 2 ^# ^^ofe =S^K ^| xg 2 ^qj= ^# a^7| £S^oi| 37|^o^ g^E| £ ^ ^ g = « 

^ ^SSfil S7| S-*|s| x-|| S ^fflol| aisl-S, "IJn^l Zj-Eh^ ^ M#o|-oi *||^t> ^ Xi^K 

^7 1 7|S §^e| ak>|| m 7 | hj-sjHISS S^£h^K 

o|fih^o|^ S |.g b|o| E^Hx|^E|a| o^oii a-^°jo| S^l oija^ si^^S^s £Eth H|jn«l e} 

& gi-SSl S7| 3*f Xi|3E«J-g°| SfL[o| o tEHo j|Ai^ M 7 | 7|^ §y a^ 7 | 7|# °J ^7j ^| 2 #ZJ- Si 

41-7 1 *i| 3 SZ} m<£^ # ^jCH£ SfLff A^7| bjoj EEHTCl^Bj, ^AfAj > q|0|E-t Aj, °J ^ SlfOll q|g€T^ g^o| 7HO 

oh °J C|-# 0|^^ Ch^Oil ^ajs^ AfA|0i|^^E-j g+SCh. 

(S7| %n s-*isi xfl 1 ^a|o^|)^ g-goii si» a^i »*r 1 a-*isi qi^Ai, e 1 mitci e. 

3m a^E^Oi ^°g«hCK £ 1^ &X|0| S A| ^^o^ DHm^!^ gA^Sj ^Oj|Aio| ^ 

^ ^Aj §r°| £|£0|JZ, £ 2-^ d|0|E^ Aj, ^AfAj, £^ = , 7C^^ ^0| ^Ajsj JFT 0\^\0\ 7|»S| A^ oj 

gsf^ S^^ol&l, 5E 3^ S. 2fi| A-A 1 E^S.o|cK £E*h, £ 3o|| SiojA-j - z| §o|4 z| ^xh# 

5E 1 cH| ^Ajoj|oi| SiOjAioj ohxh g.*|o| S a| ^^o}-^ Q||H^ l^^S ^s| 
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KIPRIS(gJm§1ge) 



AHI 01 XI 10 / 38 



Z\± *j^(9a)# X\\°\*t7\ ^leh TFT(30)7F of) eej^ g^o £ 8gS|0l Si^L, ^ aj S7 |. ^5*1^ 3|OjEi *j 

(6a)0| «HS TFT(30)S| ^o|| £7|*jo^ g^s|oi &ch 3^ (9a) §y TFT(30)-£ ^AfAj(3a)^ 3|0|e| Aj(6a)^| 
Mx\o\\ c«Sshol bHx|£jcH 5|cK ^|o|bH Aj(6a)o|| 7|^=! £^ >J^(S1, S2,-, Sn)^ ^7|2| Aj^s §gs[ol 

£ ^SMI s[2, ejgafe V\o\E.i Aj(6a) 37|a|o|| qjo^, ZL#^q- s|-(>l£ gcf. se*!-, TFT(30 

o| 7||0|E0|| ^A^(3a)0| 37|^o Sg ^Hioi ±%2\ Ej-0|°jO^ ) ^A^( 3a )ol| §>^©s ^A^^(G1, G2, 

Gm)t, ^7|a| Aj^^s. °J7^£^ SicK ^ S^(9a)^ TFT(30)£| = 5M|ojo|| 37|*jo^ 

oi'ojji, ^x^o] TFT(30)# 7|Zj-°| ^|*|# JL-^ #oj| s>|^H, 3|o|Ej Aj(6a)o1|Ai =a*l^ $\*} £1$. 

(S1 S2 •» Sn)# ^S^l E r o|°|o^ 7|^ohcK S^(9a)# ^§o|| 7|^j ail^^l £l£(S1 f S2,-, 
Sn)W dt^lEK^irSM S£B m» AjololH 7|Z> #*|ScK ojjg « op h£| - NV0| o 

«H -g-x r Sfo| b[| otom fiA-PI- H*B-^£*I. assW, na||o| ^3HliJ E|>i#Bi|o|(gray scale display)^ 7^o|- 
7\\ briial S|-o|e sH(normally white mode)o|£, £]7r£! ^o\\ t$z\M °]A^o| ^ H 

n f jbc«ga| #ek s^o|£, °J7|-S *j<^o|[ u+bw °jah*o| o| =x £M| £|cH, S*l|SA| S"*l^ 

E-lir £^ >JS:o|| ccf-^ 5I£^I§ 7W^ Sol Sa^cK op|Aj, ^aj. a|^7|- a| H(leaking)sH= 

7| flflflAI, ^ *J^(9a)*r m» 2^ Aho|oi| S^sl-ir °«§ Slf(70)# ^7|-»ck ofl# #3, ^ 

S^(9a)s| ^ 3^o| oj7h=! A|e>£ch£ 3X|-a|^L.|. Aiaeffi ^ §^(70)o|| s|§H »x|ScK o|^o^ o| 

«H ( ^AH- 7HAjH]CH, SMBf^E b|7h^^ o»S &*|7F^o^ch 

£ 20i| SicHAH, oh§ S-*|£| TFT o|Bj|0| ^|-^ d[|e£ia ^a}o^ a^o| egsj. ^ *^( 9a; ^Aj « 9a 'oi| oj«|| 
§^o| qEfH o)3ci Sic:h)o| S^sjcH Si^l, ^ S^(9a)s| a7||o|| cc*aw e||o|e| Aj(6a), ^AfAj(3a) 

^^^(3b)o| Mgs*o\ «cK e||o|b| Aj( 6a )^ g^H ^( 5 )# ^ ga|^a|ga| f£ £ o|^cHx|- «£*||S(ia) * ^ 
^oh^ S^oi| S7|^o^ ^^Hjoj siJi, §±± a^(9am £S ^ ^ a^o^ u^j-tH ^^o|| z|Z| 

sjol sicH tH^^A) 7|^s^ £S#(80; o|©K bHa|oi§o|ah twj# ^Tjlol-oi, q 1 #(8a) H 2 # 

(8b)# #*H e>£*IIS(1a) § ^#o|-^ HBj|oj g^oi| S7|5jH^ g^sjoj o|cK fE^, y-£*ll#(1a) ^ ^^(1a l ; 
£S § S-Er^t A^o| g^)oj| qjfts^s. ^AfAj( 3a ) 0 | uH^lsjoi Si^, ^A^(3a)^ 7i|o|M S^H^Ai 7|-^^c| 
o\s\ ^o|, ^A^( 3a )^ e||o|e| Aj( 6a )^s| mn*tt= ?Wlio{\^ ^ S^(la')o|| ^AMJ(3a)o| 7i|o|m S^^xi 
cH9"H*ia TFT(30)7^^s|(H 2i^h. 

§gAj( 3b )- ^AhAj( 3 a)# ccfBI- 7-1° | ajs-s^ ^^(^ttSPW, c«o|e| Aj(6a)^ JH^sfe 7Hr^oi|Ai G|10|EH 

>d(6a)# ccfBH SE^(£^ ^f^Joll 

5£«h, £S # Ajo^ L^EhtH ^^o||^ z|Z|, ^A^Aj(3a), S-^^dOb) SI TFT(30)s| xWfE^, ^1 1 

(11a)o| ^AjsjcH Sich. Mc^*||^o^- £ 2cH| SicHAi, xg 1 x^°|(na)^ zfzf, ^A^( 3a )° p+sf (stripes) 
£Oto^ ^AHsjQi gAloll, Efl|0|B| >tj(6a)^ JUxfSfe 7fl^7F JE^ ^ Sr^l ^k^l S^^^i °l ^ ^ 

¥-&o|| o i§H z|TFTS| ^^(1a')#TFT CH^|0| 7|&«ol|A| ao|- zjzt Bfe *|o|| ^^£|cH «cK 

c|-^oi| £ 3S| afl£o|| £a|sj b^j- ^o|, ^Sah 7|©s| ^^l# TFT oisi|o| 7|B(io)3f, 

oiaoll njjot tiHx|Hj^ enseal 7|ea| ^^|# ^^ofe q|1^7|B(20m 5U^. TFT (Hb|o| 7|B(io)€ 

oi|# -^g ol^cHxm; en sfc 7|e(20)-S o^|# #^ a^H^ -7|eo| L-f 7|5fo^ o|^.0|ScK TFT oj ^| 

o| 7|5(10)o||-^ 2^(9a)o| ^^sjcH SiJI, as| ^olj-^ (rubbing) fla| §s| ^S^l «H l> fc ^a|7|- fJA|sj uH 
l,t^(i6)o| ^^£joi Si c|-. £[± S^(9a)^E o\\m #S, ITO^I '^S -o|^<Hach. JEEah «H1>^(16)^ 

o||« Ifl, *a|o|o| = «w #s| ^7 1 tttsfo S oi^cHSck 

eh^, c||»7|B(20)o||fe a 2^cH| CH» 3^(21)01 ^^^c^ SJH, of^o||-^ ^(rubbing) #fi| 

bH& ^a|7|--aA|a onifc°|(22)o| gAjHia] cr » S^(21)-E oj|# ITO ^ §s| £ES^ tttsfSS o|^cH 

S^K i£> bHi,fc°|(22)^ #a|o|o|= tt^sf #o| °7| &t°to £ oi^oiAjcK 

TFT OiBi|o| 7|e(10)oi|-b ^ ^ S^(9a)oi| oj^s|^ ^x|ol|, z| ^ 2^(9a)# *i|<H*r-fcr ^ ^?)SSTFT 

(30)7 r ^AjHjoj 

m&7|S(20)o||-^ SEs!- £ 3oi| £A|oh b |.fl|. ^o|, z| b|7H^ S^oll, x| 2 ^§°|(23)# «g»M*£ gch o| ceH^ 

oi| H8 7|B(20) ^^^^ SJA|.^o| ai-rt a.* TFT(30)s| a£*IIS(1a)s| g^(1a')o|i-r 

(1b) §J xi^SE HBi|o| <g^(ic)oj| SflSfxi ££oh, xh| 2 ^§°t(23)^ 51B^^ ^ 1|eH# S^^g 

o|£ r ao| ^sloj, S^(9a)2f c||» S^(21)o| q|gs|.£S u||x|a TFT cH^|o| 7|S(iO)af cflffc 7|B(20) Ajo|o|| 
^ MlfltsealWIS «Z>cHI S7| m^^l ^^l^i ^IS0| ^°Jh]o), ^!S#(50)o| S^flcK °J|§§ 

(50)€ ^ 2^(9a)H^^£HS| 2*|7 r £J7^CH SiA| ^ ^E|o||A| b|»et(16 , 22)H^ ^S^l «Hl> k ^# * 
oh^*( 50 )- oi|# SJ^ ^^-^^l MlD^(nematic) 0 4%°^ o\^o\&^. ^\^^ TFT o^|o| 

71^(10) §y ch» 7ie(20)# ^^oi|Ai a»A|^|7i ^ith, oii# ^ ® fl a*MS oi^ch^i 

^ S^^oiDl, °t 7|^ a^o|o| 7Ha|# sp| ^|th aeil^ ^o|H a£H^ u|^(bead) #£| a ^H^h ^£Jsi|o 
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suck 

EE-} £ 3oi| £A|*l- a\9\ 1>0|, s\± ±?|§|§ TFT(30)oi| ^ ^ f^-fe. ^^|o||AH TFT o|^|o| 7|e(10):*r y A 
STFT(30)3fa| A^|o||-^xfl 1 x^°|(na)o| ^£si|cH flch *i| 1 *J»sj(11a)S #^SSh 
Ti, Cr, W, Ta, Mo 31 Pb «S| s[l[ o|^~ s^ofe HSM, W3, 4ia|A^|H ^ S c K 0|aj*h XHH 

£ TFT CH^|0| 7|»(10) *Jfi| x|| 1 *^e|(11a)s| IJah ^§^| o|*o|| «*K>1*lte s.[± TFT(30)s| S 

£ §3o||a|o| ig*|B|o|| a|sH, *ll 1 *JSa«11a)o| 3^2|s|7i4 §§*W Sti^ ^ - ojcj.. x|| 1 x^°t(iia)o| ^aj 
Hjoi sa7| QH^oll, TFT o|b||o| 7|e(10m®£*E|S| «j-A^(^fl ») §o| go|| q|s|^ 01 7 1 (excitation) op | 4|« s.[± 
^«S8 TFT(30)£| *Ha a^(1a')0|L( £^ 3^(1b), = all£! S^(1c)o|| Sl^Wfe AfE}]# D|ojo|| «W 

* t SicH, o|3jo|| 7|oj^h g- a*S| tfj-gotl fi|«H TFT(30)S| m^0\ «JS[S^l[ i S^ C K 

*l| 1 x^°t(11aM n^sz\ 2\± >i^S*TFT(30) Afo|o|[^ 7|§ «flBt(i2)o| M&z\o\ acK 7|g aS*t(12)€ 
^ ^S#TFT(30)e =MS*fe ^£.*ll«(1a)# *1I 1 *f»a«1 1a)£SfE| S7|*jo S gojsp) ?|t||A| ^ahsj- 3 
0|cK £», 7|S «flsKl2)S TFT cHsj|o| 7|e(10)S| SSo|| ^^ao^Afc), TFT(30)# ^*!-7|S°+o^ 

A1°| 7 |^ E stfecj. ^ TFT (Ha||o | 7|£K10)S| SS^I floW*! H^ojgoiq, A||g ^o|| fefe S<3 #o S ^ ^flj 
§ TFT(30)S| ?|-&« 2^4. 7|S atist(12)e o<|# NSG(non-doped silicate glass), 

PSG(phophorus silicate glass), BSG(boron silicate glass), BPSG(boron-phosposilicate glass) Jia?^ gei)^ 
SEfc iW-ftiaiSst, a^a|S e| o|*o|acK 7|g »tfst(i2)o|| fi|*H, xy 1 * r ?M^(l ia)o| £^ ^$l§ TFT 

(30) ^# S«a|7|^ AfEH# nl^oll ^ Sich 

« aja|o||o||a^ «}£*||S(ia)S 5=a||oj gej(ie)°S*E| oj^oj x|| 1 ^^ §g a^(tf)S£ o|^o|| q 

§ifAj(3b)s| ^# x|| 2 ^ #H H^SS. SW, *i*t(2)# ^Aj( 3a )o|| qufsfe ^x|^^e| ^S-sKH 
o|#s| a^|o|| x|x|a jq 1 ^S*H5t°S. a-^SAtl, x|| 1 ^ 8^(70a)o| ?«s|<H Xi^K "SB, 2 ^ 

*i §^ 3^ Pll^ofe HHa|cH^(80)a| oj « # j fl 3 §^ S^oj- sl-ji, ol^fij a ^ A^o|oi| x|| 1 #z> a^^t 
(81)# ^^*hcK x|| 1 a«aK81)& *il 2 ^Sx-ll^o^Aii 7|^s^, x|| 2 ^ 8^(70b)o| ^^sjoi XIcK H£| 
2, o|# x|| 1 ^ 8S(70a) x|| 2 §^(70b)o| x|| 1 ^(8a)^ SI ^^^|oi ^ 8S(70)o| ^ 

£|(H Mck 

ac|-^jj|s^fe fiKE*ll«(1a)s| JL^E. ^a||oj g^(i e )o| a e||o|e| >d(6a) 5J ^A^(3a)s| ohEHo|| a&s|o| ^ 
S#TFT(30)# ^^sm, §iJS|-7|| c«0|e| Aj( 6a ) §y ^A^( 3a )# D+BJ- Aj&sfe #S^!(3b) ^-&o|| xfl 1 #S*l|st(2) 

• q|*l=aH*|s|cH, 1 ^ §K S^(1t)^S. 3^. 1 ^-2^1^1(2)^ JIS ^ #oj| o,^| #a|^a|^°| > 
o|| §££| - TFT(30)^| a^ ^l(2)o| -g:i|oh°^ f g^Ti) 5E&h HMia«il*JE)S| aoja|o S # ^ 91^, x|| 1 ^ # 
g(70a)^ u|JS5| ^^wo^ CHS^S) ^ #lfo^ ^ o|cK SEth, 2 #S*|| °|(81 )i, a^ «M(2W ^o| 

^7]| §AH^ ^o| 7 |-&S^£ I £ 2CH| £A|o|- tdJ-Sh ^0| A^ oj^S^ E||0|E| Aj ( 6a ) A JO|fi| 0|»«H>l, 2 * 

^ §^(70b)^E tiling ^^^«£ ^8^s| 8^o S aH ^ah^- - o|ck ccfBfAi, o|# x|| 1 #^(70a) SI ^! 2 
^ §g(70b)«^ ?J*l|^o S ^a^sj - s.|j(7o)^ c||o|E| Aj( 6a ) o|-e||o| g^o|L[ ?A^(3a)« flBW ^S^l 
c|>i#£|M|o|Ajo| ^ofe S^Aj( 3b )o| ^ahsi g^)o|afe ^ 7H^ *(Ht!- o|^(space)# 

5. 3011 XicHA), ^ ^fflS»TFT(30)fe LDD ^ 5131, ^AfAj( 3a ), SHS ^AMj(3a)o£^B|ft|-a^o| a|^H * 

Uo| S^sj- a£«U9(1a)S| Any ^^(la l ), ^AKj( 3a )3|. aJ-£*||#(1a)# a^oh^ a^ ^(2), e||o|b| Aj(6a), 
*||S(1a)S| 4:^ 9^(1b) S! x|^S. =a||oj <g^(i c ), &}H*l|#(1a)s| S^(1d) SI ^b||oj g 

^(1e)l- ^u|©tJL 9i^[. 3-^5. E.b\\o\ g^(1e)o||^ ^s| Q± S^(9a) #^l mg^fe ^W^f «H&|oi#(80)# ^^|c 
01 S^HjcH Sich ^ ^^(1b) ^ ^^(1d) SI HBlloj Q^dc) S! 2Lfe£ Hsil^l S^(1e) 

^ ^^sfe ^o|, ^Hx||S(la)o|| qjs^, n ^ pS^I ^H^# ^^sfe7|-o|| n|-£H p* 
§ £99£^ ^Aj£|o| o|cK *«y s| TFT-c- ^ ^£7|- m|-sc|-Ji sfe o|go| SJoo^ fif^oj 

r^A^oj ^ TFT(30)£Aj A^H|-^ S0| C«^0|cK ^ ^A|0<|O||Ai^ ^3| C||0|E| Aj( 6a )° Al #S| XiXiS-o] 

^^o|om AJa|AK>|H #&| *^^t #s| S-c- ^sjcH 5icK ez~i, ^b\o\B{80) SI 2 

#231^(81 ; x|| 1 aa^t) °4o||-^ n^E. <g^dd)^^ ^(5) si «H a|cH#(80)H^ -g-^ 

M S(8b)o| ^ x|| 2 SZ> a^^t(4)o| ^^£]cH Si P. #7\ ^ S^(1d)^£^l *(5)# #§H, 

D||o|Ei >tj(6a)^ J2^5E ±± g^(id)o|| S7|3Ho^_ g^s|cH Si^h. SEth, c||0|e| Aj(6a) S! 2 9Z> a ^^1(4) ^o||^ 
H || E |^-( 8 0)o^o| ^ehe ^(8b)o| ^| 3 *^|. a?Ss|(7)0| *^^CH 2icK 0| e ^(8b)# #§H, ^ 

(9a)^ bH&|cH #(80)o|| S7|^o^ g^sjcH SlHcH, ££eh o||a|cH#(80)# ^^l°hcH ^ ^— ^(8a)# =b||o 
S^(1e)o|| *j7|*|o^ S^^lcH SicK ^-oh ^ S^(9a)^ o|2^ ^o| ^ahsi ^ 3 *y a^^t(7)^| a^o|| ^^£ja 

2.[± TFT(30)-^ b|.^^Sf-7i|^ ^#°h ^o| LDD ^lel, S^(1b) Si ^ai|o| c 

^(1C)0|| #^#°| 8o|-X| ^ 7ha ^ Si^°1, ^A^( 3a )o, oj «o| 7j| 0 |^ of-O) 

H2^r5E^ f^sfoj, xpj Sth^^^(in a self-alignment manner) 4:^ SI HB||£l ^ 

nojafoj^ e ^ (self-alignment type)s| TFT2| fE 7 feor^K 
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£S « ^A|oj|o||A^ &[± TFT(30)S| ^Ahfcj(3a)o| fl^oj t«0|M 4^ S«1(1d) SI JLfei — 

S«<(1e) AfO|0|| 17H°} b||*|e 7i|0|E ©ra^ia. 0|C AfO|0|| 27H 0|AVO| 7| 0 |e n||*|*hoj£ B 

C|- 0| nH ZjZjo, Tiloje a^0HfeSfl»-fc!&7^7hS|£^ tW. 0|S>H|0| 7\\om 7i|0|M 0|&o S 

TFT# ?g*ra qyjit ^-=b||oj <*<3 a Wl aia(leak) W»^fl2, S1JEA|°| a***l&tt ^ giq. 

o|#o| Tjioim a^fil 1?H# LDD t*2£ SEO S## ^ SIS, °JSS 

£ 2 SI £ 30|| £A|'S u^Sf ao|, * ^A|o<|o| o_h S g-*|oH/Ht TFT <HeH|o| 7|e(l0) ^oll-c- «o|b| *d(6a) S! ^Mti 
(3b)o| xfl 2 6Z]-«tiaK4)* SI 313^3. x-j^ js^s^^ ^AHsjoi £i ck ziajji, u||a|o]#(80m tt£«l»(1a)3|- 
Q^Oamai a^|o|| MS, i^|oj g^ (1eW ^ as}(9a)§ *l| 1 S^i=L *(8a) 51 *ll 2 S^S. 

^(8b)# a^sfo) S7|^o^ g^ohcK 

njaw £^ S^(9a)ol|Ai "}£*l|S(1a)S| HB||oj <g<*7?W sm*l 9^i=L S# g^s>h a|HSfoj, 4| 1 S^M 

*(8a)3l x| 2 ?i^i= *(8b)s| zjzj ^ ft ^ hck ^, M *«*K= g^o||^ o||«a|s| ai^ 

d| 7 |. uio^ gejiE ^Tii o^AH^s. ojjg ^cHAp| unroll, o\\m m& 50nm §£^1 Sf^ £]-£*ll 

^(ia)cH|Aio| epqepl ?)*HAH^aB!j M4 o, sia*zM| « ^ «fe o||£# £^oi|Ai ax|«|of, 

£^ o||ao S tt£*S(1a)7W «pi o^ck a*l oii^oii a|£h^# &x|S #a|>da|£ 

0|go|| "h*H S ^A|oi|ol|Ai^ ^ 3^(9a) SI H^jo] <g<*(ie)# 2 7HS| ^i^eJ ^| 1 *(8a) SI >N| 2 S^i 

e .*(8b)o|| S|sH g^S^ E|HS, 0|^ X|| 1 ^(8a) SI H 2 S(8b)# A y A, <*\m\ ^ S^Sfe 

^0| 7h-^SW| 50|CK ^CHH Oi| Ol| o|sD 7ia|# &7fl sfe ^o| 3o|ck e^l, 

^1 1 *(8a) SI xil 2 *(8b)ol| ^Ti^l E|o|n|# ^eHAi, tjai ojjs) ^ol| ax|aa| ^ 

cH| HSI-^ o|-Dj5E =icK 

0|a^ ^o| # ^A|of|of| o|o^, 7H| 1 S(8a) SI x| 2 S(8b)^l ^ 1 1 3^1 

^(8a)oi|A-jo| dHa|oi#(80)^l K&o\\ s s.*fom ^o|-x|7l| s| °S ZIS| ^oj| ^|*|ohfe. ^ 3^ (9a) 

o, «o||Aio| %&2.t?[ ^gcK ^| 2 #(8b)o||Aio| ^ S^(9a)s| ]Z&o\\ a^£| ^ £^9om 

^o|-x|>i| sjH^, m 7 | ^ a^(9a) ^-&o||Ais| «BJ*7^aacK o|#s| ^nf, ^ *j^(9a)£| S^»o|uf 

O^o1| 7|ojo^ , OK^g (50 )o||Aioj C|^#a|ti|0|AjO| A-i^SjH, £|^^0^- «|| g oh g ^x|Oi| ^ S> 

7h 7^sMI ^1^ oj|# u||a|cHS(80)^ ^ S^(9a)Bfs| a^o|o|| 7H^ofe xj| 2 SZl- StiW) SI ^| 3 m<£ 
o|(7)o| o|^, # -hh nm S£S ejxilShS, 3^(9a)^l S^ol|Aio| oa^m 2.&o\\, SlC\ *\*^£ 

sl <g%*m ^ *n 2 3^*= »(8b)si cid«i ^1 »t at*. 

££fh ^ ^A|o||oi|A^ bHa|cH#(8om 2§§ =^atom zi£| 8^°-t£S ^gsKH g^st^ SZ> 

o| oiisoil 9lo\M^\ *m*\?t 3.n C ^ 7 I eeH-StCH] , 2±i oijgoll bHa|cH #(80)^1 ^#s| 7|~^-,>|o| 

* ^A|o||oi|Ai^. «HB.|Ol#(80)^ 8SJ££ ^ S^(70)oi|Aio|., X|| i #S«|5t(2) a xfl- 

°2*||°>(81)^ SL^, °jx|?i£^ A^ JH^ofe q|0|B| Aj( 6a )^ ^A^( 3b )^s| A^|o|| 7H^o^ x\\ 2 S7i ^^^(4) 

C^-E -o|| ^AH^j ^-Xj^|n|0|CK fB^ ^S| §j°|0| ^ Aj^o| ^ ^o|-# Op|Sfe CflO|E| Aj (6a! 

SI ^AKdOa) Afo|o| 7I-S Slf^ ^x«sh7| ^s«Ai, x|| 2 #ZI S^^t(4)Bte c» b|ja|°m(80)# ««^oi 

^7^7| UH&OW, £ ^A|0^|o, ^^0||^ Q|*S| X|| 1 *a*ll*K2) SI X|| 2 *a«H5K8D* 7|#^o| ^| 77^ 

of7|| z^^sfe 7^o| 7^o|-7|| £|ck o| 2 SlK70b)o|| 9lo\M M\ 2 ^-3*11^(81)21 ^\o\\ ^\^[~ 

#^f^i# meoi ^#^0^ ^7w?i^ aoi 7^o^[ acK ^i, ^ ^sstftooohaho, ^(2)34 »oi 

&£fo| gfTil ^AHS^ #^| ^0| oj^0| ^SfX|£ *| ^ §^l S^O| ^7|A| ^ 3# ^TiH 

S oj|# 200nm §£ ^(2)Ecf£ gf^ 10nm 0|ai- 50nm o|o|-o| ^|# 7fx|^ cfl o| gf^ *i| 2 #5 

3NIBK81)* ^^^H^m|, c|8*| m§^2| xg 2 #^(70a)# u 1 51=1 ^ M|o|| °}#cH ^ol 7^©h7l| a 
c K oIsaH, #^5HS| ^ o ^o_ h oH2, ^ 5U7| iflsoii, 31 ^ea^eoj g 7 | S" 

^-d|x^ g£| aj^ oj ^zpoij o| S ^ ( 7 |-g, q||o|eH Aj(6a)^ ^^th £S§°£ b|]a|cH#o| ?^£| ^bH 7| 
#oii °loH M 7j dHa|o]^# ^^1 §^^1 &H^I S^H^Ai A[§sp, q|o|E^ Aj( 6a ) SI ^W(3a) A^|a| %?} 

*a«WsSAl A[§sjcR 7JS*ra, q|o|EH 4j(6a)3} ^A^( 3a )S| 7|AJ #^o| S^|7hS|X| 5J£^ ^7| t]*H A) 
- *a«yst(* ^A|oi|o| x|| 2 §°d^oi| ^^ofe ^l)ol|-^ 800nm §£^1 S C K 
oil sicHAi « «|A|ogo||A|^ ^bH M|x| Aj^bH ^ a o|^s| H7|o| a^^| # 7 ^|^ x|| 2 ^ ^lf(70b)# ^ 

b||a|Oi#(80).^ ^ S^(9a)S| Afo|oi| £o[, ch# S[l| EL^E «H2-|0|## S?J 7i*| ^Aj*|- 
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o|fiHfo| xfl 2 ^ §^(70b)# ^£oKz- xni 2 *S*l|^(8im £»*|aia«t, SShfeiaiS e| #o|s^ Jfesw. 0 |« 

o| o| # a- c ^*q|o^ ^Ajo^£ £JCK ^£ ^(2)* S^Sfe >48-=|-cr Zt#fi| 3*l 

^ CVDg, CVDg, gBMSohCVDa, Steffi, — ^ E i § S , ECR *BM£DHa. B|SS. #B ^ D ^ ^)oj| o| t! ) | x|| 2 

*S*l|*t(81)# ^ XicK c}x\, 0|BH «h uH&|Ol#(80)ol| sj^ ^ §g ^7h 7|-g-# c«A|^Oj ^7^01, 

o|^oix|-^ bHa|oiS(80)s| y\^o\L.\ xi\ <\ g^e g(8a) 51 *fl 2 §(8b)s| eH[o|o|-$ #a|s 

c*j, Bfla|(H#(80)om x|| 2 ^3*l|et(81)# ^AHd(3a) ^oi| Sgsfc g^o||^ *i| 2 ^-2*il^(81)# u||a|<H 

#(80) SI ^Kj(3a) ^o|o| 7 |xy § af 0 | ^-^l ^ h s|*l dim S££ ^Tfl ^o| d^sj^Dh 

oj-^, dHB|cH^(80)^l ^t-r^l-^ oi|# 50nm o|^v 500 nm -o|S|- sfe ^o| aj-ifx] o|-cK 50nm ^*J7|- 

5Jo^ ) ^^Al|^oj|A^oj ^| 2 Se«e S(8b)£| ^£JA|ol| 7h^^o| ^o^loi, £E£h 500nm 3£0|<£ *! 

^(9a)i| fi^&l Sli^ ^*1|7|- £|x| gp-m cc- b|jn^ g-o|SW| op| DH-^olcK 

afiS ^A|oj|oi|Aife o|&|-3o| q 1 «fls«8i; *l| 2 #a<s»« §WI S^SSS^H, *ll 1 3^i= *(8a)£| qai 
c-j^- *\?]\ m ^ ^#°h M\ 1 ^(8a)oi|Aio| dHa|cHS(80)a| ^Ifom o^ Q | ££oh ^o^M] sin, zl 

o| AVHhoii ^j^(9a)ol|AHo| ^SS^K fffaW, §k± S^(9a)o||Ai a| £ a«j. 0 |i-|. s.aol|- 7|oj 

oh o 4S o| q^#a|M|o|Aj 0 | xiasjoi, ^3 9*|o|| fi|*H »BCH :n^£J°| SA|7|- 7fesW| ^ 

£lf * ^A|oj|o| oh S xi-*|oj zp.^on SiolAii, #e||s>|- ao|, ^AKdObM c!|o|e| Aj( 6 a)^l A^|ol| n A ^11 2 # 
a S^s[(4)o|| qi^Ai-^ ok al |Aj Afo|ol|Aioj a£f 0 | sx^|7^ -^^](oj|# fS, 800nm 

7|> ^So|-7il SjDK 

o\#jl\ ao| ^Aj S ^ ^A|o||oi| sicHAi-^ a^££ ^ah£j x]\ 1 *J»sKHa)S ^^(3a) ohE|]cH| <&&s\ 

^ ^S§TFT(30)o|| q]o)-o| *|| 1 *^st(Ha)s| ^^o| °4gff a|*|7fl oj-A"| ^c\. o| g^, ^xj^^jo^ 

Ai^ qH^ x^| f ^£Sf7| 5|^(0j|# #S, ^AfAj tj|0|Ej Aj ^ #)Oj| ^^|^ 

§S?I§J, SA|S^, ^^3^(21)011 SS^^j m ^ 

S£oh ( §tfAj(3b)nf ^Ahfcj(3am #a|^a|g°|o^ ol^cH^l^l, 1 ^ ^^(70a)^i xfl 1 ^M\^(2)^ Si± 

^oj^a TFT ( 30 )o| ^oj h|°|(2)-& ^^«h oi^cnxm, xh| 1 S^(if)n|. 

TFT(30)S| xHag^da'), *\^5L ^ g^(1b), A"ifefE HB||£! £^(1c), ^^(1d), HfeS. =Bj|°J S^i 

(1e) 1-^ eh£^IS(1a)os o|^cH^lcK aaH°^, TFT cHsllol 7|^(10) £H>|| S^Hl-fe- ^IS 4= 

°[o^ i ^oh > S7| *m S-*|S| x-i|^^goi| oioiA), gojoj- afof §ah ^o^ §ir^j(3b) S! ^AfAj(3a)# m 

a|o|| ^ah^ - xiJL, ^ #^(70a)s| xi| 1 ^-Sx||5t SI ^s|(2)# ^a|o|| - 5i^h. 

^ ^A|oi|oi|A^ «Ha|oi#(80)^ ^g°|o S oi^oi^icK ufaw, «|3jolS(80)o||.fiM|; ^H^F g = 

^cH£ ^-g-^o^ 7jo\ y\^\n gcK SEth, bHa|oi#(80)o{| a|*H, SE-fe- d|o|E^Aj( 6a ) goj ^ 

^ bHAjo| TFT o| ail o| 7^(10)011 ^Ajg *^ah - afe ^f,^oj ^ 7H^# tfa»SS«|. cnn= -7|&(20)^s| ■ " 
2 ^^ofe ^£ 7Kte«W. CHU 1 7|B(20) ^£1 ^1 2 *^9t(23)0| ofHSf, TFT Oia1|o| 7|e(10) feMI M|g- 

xf^^o^A-j b«a|CH#(80)Ol| g^Sfe ^AH- n^All^oU o}0]*\o\ TFT O|^|0| 7|^(10)^ C« § 7| ^(20)^^1 ^ 

*l CH^fefOll o|3j|AH 7H^#S| Xi€*# ^E||SW ^ S^l^l & *l °^I°^K 

5E, C|i^7|^(20) x-il 2 ^®St(23)^ ^jA^oj| S"*|2| ^^llh 

so^) ^Aj^ 7H^- flSSpl 5t£^ ^l^K o| xi| 2 x^^(23)§ Aie+ #a| ^>Af^o| ^ 

« ^HS^ a«W, ^# ^^iim ^ SUCK ^o| xj| 2 a^b|(23)# TFT cHb||o| 7|^oi|Aio| 

S^MC|-£ ^7j| S^S^, X||S =^A||>,0||Aio| ot 7 | ft A^Ojoj C^oj o, ^| ^^^011 °|^A-j^ 3\d± ?W=?- g^0| 

x^sjH^ o|^ojx|^ ana|oi#(80)^ oj|§ S-f-Sth 32#S ^^^! Ti, Cr, W, Ta, Mo SI Pb #a| s[l[ o|^« 
S^sfe eiN, ^a|A^|H ^ah^ck o|s>h ^o| ^^o^, b ||a|o1S(80) m& ^3 o|^o|| go|-oix| 

^ M a|o|| s|8H, b«a|cH S(80)o| nFa|s|7fq ggs^l 5^£^ * ^ Sl^K 

ash, o|# 2§§ ^^oif £[± S^(9a)# IT05|o| g^sfoj£ o|^#s| *fo|^ ^^o| §§})£|a| a 

7| ofl§o||, ami 2 3^M^(8b)# «Ha|oiS(80) Si ^ S^(9a) AK>|o||A| ^So^| S7|3Ho| ^ sj CK 

a»* ^A|o^|oj|A-i-^ *Hf°jo^ o|^cHa|^ una|cH*( 8 o)^ £ 2ol| £EA|sj tj^h ^o| , TFT cHsilol 7|^(io) -fej-oil 

A ^o| gAjol A-i^. ojgS^ ^|OjE-|Ai( 6a ) A^O|# ^AfAj( 3a ) # LLfBf d^oJ-H, Z| ^ ^0^^ ^^O^ ^AH S 

CH $jCh. 0|^*1, ^SS|0|| o|S^ S^o| TQI^J- - o|DK ££oh > ^ ? H ? ^A^( 3a )o)| CCf# ^o| oja £ - 
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2¥# ula|o|e(80)S£ #S op|*i S|£ *M|ol| ec[b|a| ^A^jpa) Si «Ha|oi#(80) a|. 

o|S| 7|ajj s.af 0 | ^*i|7f s]^ g^fc s ^a|o||2|- i>o], ^AfAj(3a) ^o||^ uHa|cH#(80)# Sf2, #^£!(3b)2 

^ £R(9a)o| ojgsfe ^ol|Aio| ^ 7H^ ^A^( 3a )o|| ccf^ y# u||a|oi #(80)^5. ftSSfe #o| b^sjs 

c K cc- 742)0] s| S ^^|o|| ccfBH ^A^( 3a ) °j H na|cH#(80) a>o|s| 7|£) S-gol -&xfl7t£|x| Sfe 3do|£, tifl e.| cH 
^(80)^ x|| 2 #S*I|SK81)^ #*H ^AKd(3a)o|| c||f^Sfe ^N*|o{|£ ^ah^ £ g^. o|<^ ao| ^gSl-fl, ^A^( 3a ) 
oj §tf Aj (3b) o| ot x( .g zfzf ^oi£ ^^o S x^^oj HHa|cH#(80)o|| £|*H, ^ 7H7 ^AfAj( 3a )o|| 14 

^ fflMc|. ^ ^o| ;fesW Sck dffl a©|-S, o|SLh «o| ^^ofe §^oi|^ ^AfAj(3a) SI aHa|o^ 

(80)S| 7|*D §^o| ^*l|7|- £|x| sj# S£m x|| 2 #S*I|st(81)# T^Sfe 5o| b»5|«hCK 0| 7|£j £S 

# *M| ajx||ot7| ^a^ bH&|cH#(80)oi| s|*H. ^AKd(3a)# i£^j ojsjoj. a - ^o| a 

SEB, ?AfAj( 3a ^ ^ 3^(9a)o| 2*1 s^jo||A|o| s ^ 7 H7 g°4°-| ^AKi(3a)ol| ccf = ujo|| P|^a-^ 

1 *ja««11a)om H 2 ^»a«23)o|| a|«H ff§s^ sjch se», ^ 7H? ^^^i 3|o|&)Aj(6a)o|| ci*# ujo|| cn^Ai 
fe Al #£L£ o|*o|*|fe cj|0|E-iAj( 6a) *|| ^ 7:^°t(11a)om xfl 2 *»«K23)a£ S^K 

££oh £ 2 o|| 5EA|oh o^j- g0| ^ §&o| «l|a|cH#(80)£| ^A^( 3a ) y-gsi z| <E[¥°-h ^|0|Ej Aj(6a)s| 7 |-S-X|-a| ^ - g 
£*{o^ 2_ 0 [ S^} #0| UfVS|8fCh 0|S>|- goi 7^^S, gf^hZWI ^A^O| i^S|-£S 0^ 

0| ^7|X| SICM, 0| Y^lAifil HA| fj- ^ ojch O^H, C|| Oj E) Aj ( 6a )^ b}| E-| CH # (80)^ 

Xt| l"*«St(1 1 3 ) £E-^ d|0|E|Aj( 6a )2|. bHE| 0^^(80) #^| ^ ^tO|| Q± 7H7^# ftSSfe ^0| 7feo| 

CK o|Eioh qig: 7|e(20)o|| x| 2 ^s|(23)§ *\?\ WSoil, ^t- fc ^l©(20)o|| x|| 2 ^»a«23)« S 

^ofe a^si^ 7feo|-cK SEth, c|f 7|B(20W TFT oiBj|o| 7|nf(io)^l f^B^eiM cH^oj| a|*h^ 

7H^ia| xi©m ^ ?icK 5E*h, qjok 7|H(20)o|| ^| 2 x^^l(23)# ^^ofe TFT oH^|o| 7|^(10 

oja^ojge cH^y# neio^ 3. 7|| *jAj s p;|oj- M-^j. d ^ ^o| d|| o| e| Aj (6a), «Ha|oi#(80) TFT CHBil 

0| 7^(10)^011 t^£j X^AH E|0|| o|sH S ^ 7H7^# fl^oPI aH^I, Q^£7|- ?H7^# ^ 

SiH, CD 9 7|^(20)o|| ^AH^^j 2 x^°|(23)ol| °\m &[± ?H7^# S^oi| u\mL*W 7H^## 9^1^ ^ o 

0|^ ^Sth HfSf ^0| ^A|0i|0||Ai-^ ^3|, bH£|CH^(80)0| £QAjo| x^ojo^ ol^-cH^PI ctH^oii 042\?[X\°\ o|S 

m s|x|°i s bHa|cH#(80)#, 2§§ ^^^|o| oH^K IS, eJ £9^ £3^ #a|^ai^°|o^_ ^ah^o 

E. EjCK 0|^4o| , U ||a|<HS(80)-& *^^ S Aioj 7 |^o &X|°}, §lf(70)# ^7|-Apl^ ^1-5 

S! ofjajcH^ ^BHs| ^7*| 7|-^^ #£h| ^^1 # ^ °J^K ^7|, xfl 2 §^ ^^ D 4(4)^| Aho|cH|A) #o|| s|*l- ^hs|| 

%h^o|-7| CH^7i| S|H1, bHB|Oi#(80) Si a ^Oi|Alo| ^eh ^X|0|| £#0| =| CK , ^ ^7 S^f fl^o|- 

7| xhSoil c«*HA|^ x|| 1 ^^(11a)omxi| 2 *t»^(23)o|| a| «H «£S @cK 

5E«h, ^ ^JA|oi|o||A^ TFT(30)S| S^dl a^slfe TvHI 1 x^°|(Ha)o|| °|*H 7H7 S^^l °^ ¥ ^ flSo|- 
ojSE o||« xh| 1 x^°|(na)# £ 2o||Ai g^^o^ mo^ ul]a|cH#(80) 2°*! L ^ 

oM£, o|#o| x|| 1 x^°|(na) 5J b«a|cHS(80)o|| si*}), ^rt 7H7 ^A^( 3a )o|| ccf# y# ^ SJ^K 

* ^A|oi|o||Ai^ ^b|, £ 2 SI £ 30J| £A|*f u|-S|.9o| x|| 1 tJeHE*( 8a )ji|. ^| 2 ?j^^^(8b)^ TFT cH^|o| 7|B(10) 
Moi|Aio| ^oig. oj^oij ^ah^cH si^K flafAi, o|# x|| 1 S(8a) SI x|| 2 a^MS(8b)o| ^^sj ^|x| 

Oil S^0| Ai^ B^A| S^0| A^Efl# JT|#^ o| cK [CfEfAi, 0 |fi£| S^M ^0||Aio| S7|^o 

££^, #(8a, 8b, 5)S| ^S^a^o ^i|om a^ ^ zl cj-z|^ 7h^x|°h ^!^^& ^| ^ 

^ojoj s^h^ojp| =o||A|o| 3 bh bi-A|o|| £^o| £!ch aa|2, ^o^l S7|^^J ^7| ^ A i , oll^j ^o|| 

o||S» ^o^, o|#a| aiHe *(8a, 8b, 5)o|| ^Z>^l E||o|H)# ^ ^o| b^3|^cK 

(S7| *m &X|S| Xfl 1 AJA|01|0|| SiCHAioj Xi|^ =£A||^) C^Oll, 0|M^ 7^ # ^Wt A| 0||0|| A-\ S| OH^ g-^jo 

xi|i n^Ai|^o}| cH«HAi, £ 4 l||x| JE 7# &2S|-0i ^°g«hcK ££oh, £ 4 m*| £ 7-E *t ^^ol|Aio| TFT O|^|o| 7|^ 
o| z| £ 3^ l>o| £ 2fi| A-A 1 E^o|| DH#A|5^ £A|^ g^£o|CK 

^Aj £ 4 o| g§(i)o|| L.^|-tH b^|- ^o|, ^oj 7 |B, 321)^, ^a|S 7 Iff: S^l TFT o|ai|o| 7|ff(l0)-^ ^«l£h^K 0: 

7|Ai, UWS|«F7|to N 

2 (S^) 7^ -g-^|7| ^ 900 L H A| 1300*CS| Jl^H^ o| ^a|SHL, ^0|| ^A|E|^ JLZ ^g_M\±:0\\A-\° 

TFT o)^|o| 7|e(10)o|| *§7\£r «|#Ho| ^cHtc|£S =cK ^ t *£.M\±o\\M2-\ m^.eo\\M *|a|5q-^ ^ 

£o|| s>^oi, a^oii TFT cHBi|o| 7)^(10)^ &?\s\ ^^fh ^£0|7-i«4 a o|mo| e£o|jA-j *|a|oM -ck zle\jl, o 
£|- ^o| ^a(=j TFT OiBj|o| 7|e(10)a| £j£oi|, Ti, Cr, W, Ta, Mo Si Pb #°-l i^o|L[ ^ ^a|A^o|H #s| ^ 
>ili|E-]aj -o|| a|sH t 100 M|x| 500nm ^^l, °* 200nmS| °|^7H|£| S^th^l 

EE*}] *Jgst(ii) ^oiife. ^Af# ^^7| #a|^a|^ °| #s| ^ S^K 
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D|~^0|| gg(2)0]| UfEhtH U[SL[ ?*0\, ^35t(11) ^0|| g%0\\ SjSfl Xfl 1 X r S*t(l1a)£| 

(£ 2 »2)o|| qjgsh^ a||x|^m o^a« a^sUL, *HS a]|x|^m xf^°|(ii)o|| qs|.o| oi|£|# f|*|-© c 

m|, 1 xjsetdi a)# 8£S4. 

4#o|| gS(3)o|| 4eK8 u[9\ ao|, *ll 1 *JSst(11a) floll, o||« MS, ajoj. £E-^ a& CVDS #<H| ^l*H TEOS 
(tetraethylenorthosilicate) 7^, TEB(tetraethylborate)7|^, TMOP(tetram ethyl oxyphosrate) MSSfOj, NSG, 

PSG, bsg, BPSG sa| 4|b|*|o|£ ^Bi]^ at, SSHaalS sfoi4 fc»aaia ^ oi^x^ 7|s »asKi2)» 
Sgfich oj 7|# aflsKl2)a| f^, q)^ 500 M]*l 2000nm^ »4. SEB-, TFT o|Bl|o| 7.|&(10) o|S £5 

^E-jo, s fl g 0 | S*l|7 r s|x| g^fc x{| 1 *H*st(11a)« H^H" H°-7h&4. 

4*<H| g§(4)oi| u^El-tH ao|, 7|# §£St(12) A^oll, °M50M|*| 550"C, 4^*1 ©Wife ^ SOO'C^I b|JU^ XiS | 
3 #oHA-j f oj= 400 M)*! 600cc/minS| aintJ^(monosilane) 7^, qtJSKdisilane) 7h^ AlStt- a& CVD(oj| 
^ 20 M|*| 40Pa£| CVD)oi| a|*H. u|§li (amorphous) 2JS ZL ^, *«7| ^|Ai, 

600 Ml 700°co||Ai °n l||x| ioa|5J-. 4 M|*| 6A|«s| aj a|*|-o S *] , •B|gs|SBT(i)« af 

50M)*I 200nmS| 4^*MI£r ^lOOnm^l s|7|*W JI« a»A|Bch «H!Jo £ a|^ 

RTA(Rapid Themal Anneal)# a»» « 7^^, q A ^o|D| b|o|xi Af*» «M|o|xi !ixia|sL£E 7 r ^44 

o| nfl, H30l| £A|oh^ ^SS-TFT(30)S.Ai, n *HaS ^ TFT(30)» ^ofe a^ollfe *HS *HH ^ 

oil Sb(£]-E|S), As(b|^), P{2i) gfi] M£r^# o|S ^°jsfc 3 go]| a|«H £gsfo|£ 34. £E», £ 

^ ^flggTFTOO)* p*HB«P-£ *K=- &¥<*\tz B(MS), Ga(^§), ln(£!§) §a| 111^ ^^^1 

^g Sf - ^ soil fi|*H £^|o|-ol5E S^K 5Eth, b|SS ^aie ^# ^*l^l S^L, ^ CVDg %o\\ s|sfl 

# S^s^s gcK ^ CVDB go|| o|s|| #a|Aja|5D|o|| Aj a) ^ 0 |^# ^?Jo^ 

(forming amorphous film)*&. 3 ^ ^X]a\ #cH| s|§H XHaS«Krecrystallization)A|?|<H #^|^Ja| ««8|-o|5 

D|-#oi| ^S(5)o|| L-r^rtH *r*r ^0|, sma|^ZL£^| SS, ©US §S S|«H, S. 2oi| £A|^ ti[s\ ^ ^ 
^ &J-SE*IIS(1a)^ ^^*hcK 

c|.^ol| ^^(6)oi| ^E|-tH ^o|, 5:^ ^^J§ TFT(30)# ^Ajs).- «|£^|#(1a)# ^ 900 M]*| 1300°C^I °F 
a^^7||- ot -iooO'C^I ^£o|| «>4^«j-o^AH, ^ 30nm^l bjjn^i gf^ ^A^Aj a j^a|(2a)# ^^©|.j 1> 

^°h^S(7)o|| i_fE r «d! ul-sfaoi, atf-CVDH #o|| a|«H US a^ ajb| S dj (hto af)om S4 *J&IS sjas o|^oi^ 
^^^(2b)^ ^50nm£| b|jn^ ^^Ajajg ^ (2a ) °J ^<S^t(2b)# SSSfe ?5i 

7 ^|^. ^ TFT(30)£| m& a -|^(2)2f ^0} ^ §if ^ahs. ^1 1 ^a*l|^l(2)# ^a|o|| ^ah^i-cK o| gaK 

«fE3H|»(1a)S| ^l-^ 9+30 Mjxj I50nm£| b^5|^|^ °4 35 Ml^l 50nm^| ^( 2 ; xfl 1 # 

3^|°|)o| ofc 2 0M|x| I50nm£| ^^l, b|-^5jS|-7i|^ °t 30 Ml^l 100nmS| &c*. o\s.[ ZlS SfcW A l 

&7i| ao^M], ^| 8inchS5ES| 7|^# Af§sfe 3^oi| «o|| a|*h?|cHS# ^l^ ^ Si^K Eh*!, 
getdja ^aj^- a □jo^ ) c|^* ^°|( 2 )# «««WSE-ach - - 

c|-^o|| -as(8)o||-4EKfl- b.ta|- ao|, s.s.a|^aa r ^l oilS ^ ^<*\ B||x|^mS(500>S *ll 1 ^«|.*» 
(1f)o| xi|S|oh^ &>£x-||#(1a) ^o|| ^ t oi|# P 0|S# ^(dose)^ q=3xl0 12 /cm 2 ^ £9°f 

c^oj| ^§(9)oi| l(e^j b^s|- ao|. Bi|x|^Eg(500)# q7j![ ^, a& CVDg ^o|| a|«H #a|^a| ^°|(3)# ^^1^, 
5E«hP# ^ ^sfoj, #a|Aja|^°|(3)^ £Ss r *hcK ^-^ p o|^# #b| a Jb|^°|(3)si ^ah ( formation )^ %x\o\\ 
» £9 a »B|*|a|sW» a»«Jo|E ai=K »B|4lBlS a K3)si ^ = ^1^ ^ 100 M|x| 500nm£| b^5]oMI^ ^ 
300nm^ S|*|»ch 

c|-#o|| £ 5°| (10)o|| ^EhtH b(-£|- ^oj, s<|x|>iE a^3.# A^oh s^a|4:ZLfo^l o||^j #oil s|«H, £ 2 
oil £ A|ti- b^ a^ n}|tlo| ^AfAj( 3a )B r ao| S^Aj(3b)# S^^cK ^A^( 3a ) sj S^Aj( 3b )« ^gg ^^o| 
■4 ^ ^l^rOlEL #a| ^ &g°42S §«s^ £ SjJl, #a|tJ£|^^ ^ b«Ajo^ S ^5E 34. 

4#oj| §S(11)o|| 4E|-tf tir^r ao|, £ 3cH| £A|£I- £\± ^^ISS TFT(30)# LDD =?-S.m 7|-x|-^ n ^H 1 ^ ^ TFT^. Sfe 
8f, «h£*HS(1a)oH, ^ xi^£ ±± S^(1b) Hajioj s^(1c)f ^^-Pl ^AhAj( 3a )o| oj^Sl 

>i|o|M 3.S oj-oj, p §-S| v ^ S4ts| A"i^-£^(ojl# §a, P o|S# 1 M|x| 3xi0 13 /cm 2 s[ £5g 

o^) £§ohcK oiao|| s|§H ^A^Aj( 3a ) o^EHo| bhH*HS(ia)S*Ha a^(1a')o| 34. 

4^o|| 3^(12)o|| 4Ef-tH b^ao|, ^ ^SS-TFT(30)# HfeH g^(1d) =sll?J 

(1e)# S^spl ^*HAi, ^A^( 3a ) s.ch£ ^o| ^S Bi|x|^e#(600)^ ¥^^(3a) &o|| S^sh ^, ^11^7 

p soj v ^ ^J^S| ZLfeH^(oi|# P o|S# 1 M|^| 3xl0 15 /cm 2 £| 5E^lfH^) 5ES*r4. SEth, ^ ^ 
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^fJ^TFT(30)# p*Htf«££ sfe g^, e>£*HS(1a)oH, xl^S. ±± S^(1b) SJ *lte5E Hsi!°l <g^Oc) §J ^£ 
gs|(1d) SI Hai|oj g^(ie)# S^spl flaM, b in^ &±o\ A^shoi £§^f. £E£h, oil 

m xi^£o| £g# So|-x| S^JIA-), g*|i ?=s°| jFTm SfOjE ^A^(3a)# SKU, P o|S, B 0|S 

## A^oj- o|S ^oi 7 |^o|| o|3|| Ag no^ojoj (self-alignment type) TFT^ oj-OjS. gch o| #^#£| £go|| o|* 
Stf4j(3b) SI ^A^(3a)5E ci^ xW&2.[&c[. 

5E£h 0|#a| TFT (30)^1 4: X|- ^§ n *H^^ TFT S! p TFT^ ^§^1^ ^^(complementary 

q|0|EH Aj 5|^, ^A>Aj ^§ S|£ #S| TFT CHBi|0| 7|B(10) ^l ^S^l ^^o}-Oj£ 

s\o[ o\2.[ ao|, S ^a|o||o|| 2lo)Ai TFT(30)# TS^r ^£*ilS(1a)S #a|^a|£*Jo^ S^SI-S, £ 

^ ^|SSTFT(30)£| S^A|oi| 7is| §§^, S|S# fititt ^ SicH, x||3B & *a|*|-ch 

c^oi| §§(13)o|| L^EhtH u|£|- ao|, b«*|^e§(600)# xj|?m §tfr£j(3b) SI ^A^(3a) SI ^£ ^(2; *l| 1 ^ 

&o|| CVDg, SB r ^ Q rCVDg #ol| fi]*H 21^ £1*1- sKHT0at)om AJai^ afog. ol^oHScK 

*i| 1 #Z} i^(81)# lOnm o|# 200nm o|*hs| «|JH^ SfS- ^a|3. S|*|»i=h B*l. «W ao|, H 1 V 

O^q| (8l) o C(-^0|0^ ^ SW £ ^^O^ TFT o| ^£ d|cn~ ^^o^q| A^E|-fe §X| 7|#0j| £>|^ 

5 1 »a s < ast(8D# §&s^ suck n 1 «aaast(8i)si a^ontm 2 «y assegai a^*i- aoi ^&*i » 

n sra ^1o|eh -a (6a) SI ^Ahfci{3a) A r o|o| 7 |g §^o| h;H| arsm, £ESTFT(30)olHa| a el «tat(2)a|- «o| £ 
ch^i o^7j| Eiy #s| ^o|oi- S^o| |^§W£ afech 5E£h, 1 &?} S^^(81)€- ^ir^^i ^^-^i 

2 ^ §^ «H&|CH#(80)£| AhOloflA-], x| 2 ^3*11^^ 7|^o]-c K ^1 2 ^S^l^(81)# m *r 

^ xi \ 2 ^(70b)^ 3^. *t ^ amo| ^7|^| ^ ^aSS, W2)£Cf£ oj 

°' 50 nm o|^o| 7Wfe cHEhSI S^5|o| x| 2 *a*|at(8D* S ^A|ojjo, ^q]A| 

c^oll gs(14)oll ^Ei-icH ^o|, o||£|cHS(80)^ ^ai|o| g^(i e )# S7|51SS a^spl ^si-^l^m 

(8a)# BIS^ o|^oi|^|, 0 |^ g o||S #£| ollSo|| o|«H ^^^cK o|&|*i-a^ o||S-& ^l^ol ^7| aH€ 

oi| S)^o| giHE S(8a)# ^ ^(8a)o| &>£*ilS(1a)^ ^# y-x|s^q| ^-a|^ 

^ o||S# ^^o|-a|£ flcK o| ^ oi|s'^ a^!^. S(8a)o|| qi^o), °^oM| S7|^o| ^|^7| Eflo| 

mm ^01 ^goi|Ai£ ^SS r cK 

ch#o|| 3S (15)o|| ufEM afsf ao|, n 1 «a«fl«t(81) SI ^(8a)# *«H »o(cj* Hb||o| ge)(i e )s 

S^oil Ti Cr W, Ta s Mo Si Pb ^rO|i4 ^ *JELWo|J= ^S| — ^ E ^ #o|| SI^SKH. 50 

L4|^| soonm S£2| £SS|(80')^ ««»cK 50nm ¥^l^r Si^, *ll 2 ^(8b)# ^ 

oil 7h^^° ^o| ^ch. fEeh, o| £aet(80') ^oi|-^ ia m ?|st|AH #a|^Ja|&s| #o, *_y A[ = 

• i^^oii £{ch as £3^1(80')^ £S^I #a|Aja|^°| a«8K>I£ «c*. o| mi. o r #o|| 5 
aa #a|Aj£|£°|(££!££| Ma|^Ja|^°|)# a^s^ ^*o|| A[§s[oj 2# ol^aj £S^(80')# 

f£oh 2 #s| #a|^a|£°fo| a^o|o|| ^^^aj 3§£S&W£ S^h o|s|- So|, £2^(80')^ n± 

E. Hail^i fl^de)* S7|^|o^ m o|| f ^iJoh #a|Aja|^°to^ a^mfl, ?jH{H *m# c||^ xi^^ ^ mck 

ch§o|| £ 6S| ^§(16)011 L+Ei-tf d>s|-ao|, «H9 £3^(80') Woll SJ&a|^na^|o|| a|«H ana|cH^(80)£| sflie 

2S2)ol| c||#o^ bII^i^e o^-a« -Sa^al, «HS Bljxj^H d^H# £S^(80')o|| qj^oj o||g# t»£s 
Mj, ^| 3 ^ §g 59*rt «HB|oi#(80)# t^^ch 

c^o|| §§(17)o|| ufE^uH b^sf ^o|, n 1 SZ} «tfaK81) SJ «Ha|oiS(80)# ^ CVD^ 

omTEOS 7^ A^^oi, NSG, PSG, BSG, BPSG ^aM|o|^ ^eU^ af, a*|-4|a|S °-[om^^a|S 
#0^ o|^o|^|^ x| 2 *Zh«fleK4)» ««»cK xy 2 »a»flBt(4)fl| ^^l^ ^ 500 m*| 1 500nm7|- uWS| 
«M=h x|| 2 «a afl^(4)»l B|^|7F 500nm o|tf Si^^ s cj|o|Ej Aj (6a ) si ^A^(3a) ajo|o|| SiolAio| 7 |^ «S§ 
Zic^| 7H°| £|x| sf-fe-cK 

c^oj| §S(18)S| EM|o||Al i^jE ^ S^(1d) SI Ha||oj g^(ie)# fl*H^ °f 1000*0^1 ^^a 

# 20-gr 8^ ^ q|o|Ei Aj( 6a )o|| cfloh ?Jehm *(5)# S^^cK ?A[Aj(3a)om §tf^j(3b)# TFT O|Bi|0| 
7|»(10)S| ^^o]|Ai £A|«f«| St^ fl*«KM »£, ^^H— 1(5W ^§oi| o |§H xhi 2 § 

a a?i5t(4)oii ^ hck 

c»o|| §§(19)011 »4ewi u^sf ^o|, x|| 2 *a BflsK4) s|«N. Al #a| »|x|» 9^o|M 

§^ A|'a|A^|H ^# §^°|(6)^^ S|-Of, at 100 4)*l 500nmS| a|-§^ ^ 300nm^ SJ^^^K 

c^oii §§(20)o|| ^E^tH u[9\ ao|, SS.a|4i3a^| oii^j ^o|| S|«H, g|| o| eh Aj(6a)# S^ehcK 

cF#o|| £ 7S| §§(21)o|| E^EhtH u[9± aoi, dl o| EH AJ(6a) ^# o||« SE-b aa CVDfflom TEOS 7 

^ || Afg^oi, NSG, PSG, BSG, BPSG #^1 ^Ja|?H|0|e ^BJj^-Lj, ^^1^ ^ ^ 
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o]x\^ x\\ 3 m<&*U7)m SSfh^K *<l 3 ©a ^£^!(7)£| af^THI^ ej= 500 1500nm7|- oH^^ch 
c^oj| gg(22)o|| ^EhtdJ bhfij- ^ol, s\± S^(9a)^ u||a|<Hg(8<»# S^l^i^^ S^spl §(8b)#, 

£ O|g0HS, 0|£ a ^HAJ 0||5)0i| o| t[ ) EEth, Ei]0|Iij^MO^ S p| 0]*^ ^Al o||§# A^ 

c^oi| 5S(23)o|| l^eK* ao|, x(| 3 #ZIS^^(7) ?toH, ^E)g#o|| o|*H, ITO^I #S| ^l^(9)#, 
°t 50 M|x| 200nm^| EI^SM 3 !. £E» §S(24)o|| LfEfujj ^o|, S^a^naffl o||S ^§ #o|| o|sH, 

*^ S^(9a)» «4jtW. SEtt, s«S KWtl« eqg &*|o|| A»«h& 3°<HI-^ Al §£| «a»o| fe^ 

7i|^«H^, ^ 3^(9a) 4M| #a|o|n|H7j|o| u[| »sf£| SES°!}# ^S^l = &IBS(pretilt) ^# ^ 

oil ^ artWI-M ai^J *JA|sfe a §o|| fi|«n, uH ^°[(16; E. 3 S-3E)o| S«aq.. 

»H, £ 3o|| £A|*h qjot 7|e(20)oi| qj^Ai-^ ge«^ 7\& #o| *| 2 *J»eK23) 5! Hb|| 

oj (picture frame)^Aio| X ]\ 3 *»sto| ( oj|# 9^ H§f S^£|^:Z1B^| §S, og«| g§i 

ggsjcK 5Eeh, o|#s| x-ij 2 °J xfl 3 *H*et€ Cr, Ni, Al *a| ^ ^3- o|£|oH, ?^o|l[ Ti# H^b||x| ^jbo|| ftA|» 
#E«(resin black) #a| jhss. «g*|-ol£. a^K TFT o|^|o| 7|B(10) ^o||a] b q||0|e| -a (6a), u|B|ol§(80), 
*l| 1 *fSsf(11a) «S£ *» flS^, c«» 7|£H20) tfs| x|| 2 *HW(23)o|4 x|| 3 g^tf ^ flch 

a ^, cflff= 7|e(20)s| S^o|| ^U|e)U #o|| a|*H, | TO gs| sg ^ 50 200nm^l ^JHIS. 

Sj*!, c||»-a^(21)« «a»«=K Sfi, S^(21)s| a^ol| §a|o|D|= 7j|fi| u« %v=H°\ £sq«t ESS 
HalUM z|# 7hx|£^ 5E«h ^§ ^ffco||Ai &|«j ^&|# ^A|s^ ^ #o|| sl|«H , uHl> k ^(22; £ 3 S3E)o| a^a^K 

QW^oll, ^#oh u|-Sf ^01 ^ #0| ^^a TFT cHeilol 7|B(10)3* ^l> fc 7|&(20)^ u|»aKl6, 22)o| c||a^£S ^ 

si-^ M\^no\\ <=>m g&siii, a^ sei #oii oj*}), ^7|& A^iai szj-chi , oii# m& §»s 

o| oi^cHS °»§o| se]£|cH, ^ a| °«SS(50)o| g^a^K 

(xj 7 | g*f x^|o| *|| 2 ^Ajoi|)^ a-go|| o|*h S7| S*f S-*|£| Xfl 2 ^A|Oi|oj oh^ o| zpAHojl m*H*1, S. 8 SI £ 9 
# *^S|-0j -ygahch £ 8^ c.i|o|Ei Aj j ^a^ s ^ *j= -§-01 ^^sj TFT <H*l|o| 7|^oj a)^ ojg S |.- a- 

o| sj-^^oj g^£o|2, £ 9-c- £ 8S| B-B' E.^ HO|cK £ 8 i 9o|| 1-^^ X\\ 2 ^Ajoiloij 5icHAj £ 2 Si £ 

3o|| £EAi£h^| 1 ^JA|oi|a|. ^ o-^oii qjsHAi^ ^-E- £S ^# #o|n, n^| ^^*hch 5£°h, £ 9o|| Xio 

A^ Z| §0|L[ Z| ^XH# £S^0||Ai o|Aj 7|-^oh g £ o| S|-7| oH ^Ol| , Z| §0|L[ Z| &a| S|-J1 

£ 8 §J £ 90l| SiolAH, xfl 2 ^A|oj|o||A^ JH| 1 *JA|o«|shb »B|, x|| 1 *h»e+(11b)o| TFT ois||o| 7|^(iO)^o||Ai MO|- 
^A^(3a), #^(3b) 51 cj|o|e| ^j(6a)# ^, zj- ^# #&i*h^ ^X(-^^s| b |7H? g^^l S^o|J ^£j£|oi 

5t|cK ££h, 7|S S^e|(12)ol|-^ §S^J(3b)^ X|| 1 ^#°|(11b)# S7|^o^ g^s^ gaiE S(15)0|; -^E|o1^c| 

s^dOb) si xii 1 ^asi(nb)S7ie s^oiiah, hh-moii s^^oi ^ck a ^s|-^oii ^§«a^xii 1 ^ 

CCj-EfAi, X|| 2 ^A|0j|0|| X|| 1 ^°4(l1b)^ £^ 7H^ 7|^ ^0| #^Ai( 3b )oj dfjAj ££ 

^ 0|a| b||Ajo^Aio| 7|^# ^# Ol-MBK #gAj X^lS| Xioh^ L||g ^ o|CH , ^MAl^lDj-. 0|£[- ^0| 

^ol-S, ^il 1 *}3*t(11b) 7H^ flgsfe 5o| 7|-^o|-7|| a^. EEth, &B-a(3b) SI x|| 1 

dib)si a?i# iis a^i^ m *r sun, §^(3b)om m ^ xmnci^MMm sgoii ^i^^ 

TFT(30)ol| q|»2[a«M|xia»^ Si^K SE*h, x|| 1 *JS=«11bW ^£*IIS (1a) Afo|oj| ^IS S^^(12)# 

SS*||5|^ ol-Di, J5£o|. ^ ^ SicK 

SEah, xfl 1 xf§°t(iib)# €-tf^jH^Ai q)#sra, ¥A^(3am §tt^J(3b)^ ^ ^ EH?H°H= 

#g 3^^^ ^ ^Mo^ S A^ SW£ SICK 0|£|- ^0| ^^^H^Afc), ^ 7H^## S^ofe «0| 7R=^MI ^ 

£E«h, o|Eiehxi| 1 *l»BKiib)e xl| 1 ^A|oi|o||A-jo| X j\~ IL£.M\— ^, ■^§(2)o||A)o| Bjjxl^e ol-^H^I SS^ 
S ^ Si^K E£«h, fi(15)^ *\\ 1 ^A|o4loj|AHoj HSAII^ §S(8)2f ^S(9) A^|o||, o|^ 

oiis, sis^ oi^ «j oiis #£i onsom oiis# ^jais-o^^i ^^oj-^ ach. 

(S7| S*f &*|S| X|| 3 ^|A|0||)^ i^go|| Xj7| g*f S"*|oj Xj| 3 >MA|0j|oj oh^ ^^|o| ^A^o|j qtfjA-j, £ 1 0# &2 

^g^cK £ 10^ x|| 2 ^A|oi|o||Aio| £ 8 oj ^^^o| b-B' E.^o|| q|^s^ x|| 3 £Ja|oj|o| ^S£o|cK EE-}, E. 
10011 £A|*j- x|| 3 ^A|oi|o|| 9Xo\Aj £ soil £A|*h x|| 2 <MA|o«fif S^ S^oil tH«HA-j^ s-E H^ Io|2, zi 

o| A^o Ajaf^cK ££^, H 10011 SiOiA-j-^ Z| §0|L[ Z|^XH# £^AK>j|Ai o|ai §£^| H7|^ ^^Ai, Z| 
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£ 10o|| Mow, xi\ 3 4Ja|o||o||a^ *|| 2 <M*Msfe *l| 3 S£°i(7'm ^ H^o| SE^Pil §g£jo| suck 
o| S*K *i| 3 g£} ^^^(7')#°^l ^(underlying film)££ sfe ^ H=J{9a) sy «H^(16)£ »EWs|of &ck zi « 
2| ^ofl qj^Ai-^ *i| 2 ^A|Oj|o| go£|. gfl^ch 

ofBW, *fl 3 4! a| o|| oil Sl^fl, q|o|E| Aj(6a)oi| g*W ^AKU(3a), TFT(30), S?f*j(3b) #o| S^slfe ch# <g 

^oi| q»j xi^^cK o|S7||s|-o| £|^ S^(9a)o| BfW£|<H «HS S£o|| ^£#(50)s| 

q^§a|M|o|£s| ^# *|&tt =r Xi^K o| S^, *i| 3 ^a|o^|o|| °|sp£, £cf Z2§U°| 5A|7f7^x|2, s±± 

0|EHfh ^| 3 S2> Sti^tr)^ SEhSl-^ OH#^^, *|| 1 ^A|0J|o| x|| £ = gA||^0|| SiCHAjoj ^§(21) *\<±\, CMP 

(Chemical Mechanical Polishing) *f£|, ^ffl a|g£*PB #o|| fsf^Lf, «7| SOG(Spin On Glass), ¥ 

7| SOG, Sa|o|n|= °t o|S-s|-ol Sofa sick o|s>n*o| gets}apl *|slW *HI 3 SZ}«£stt7') a l s^^PI-^a 
711 s|cH£ bHa|oi#(80)o| Aj^u|7}- ^ ^^h|cH xj7| ifflSoil, o||tJA|o|| 5ff^| 3fccK 

(S7| S-*|S| 7H| 4 AJA|0||)^. ^go|| S|^ g 7 | S-X|S| Xfl 4 ^A|0||oj qH£j g.*|o| zji^oi| CH^Ai, £ 11# S-2 

^Stj-cK £ 11€- *1| 2 ^A|o||o||A^| £ 8 o| ^^£oj b-B' Eh^oi| cflgS|-^ xfl 4 ^A|o||o| E.^£0|CK 5E*K E. 
10011 £A|oh xg 4 ^JA|oflo|| SlcHAi £ 8o|| £A|*|- M\ 2 ^JA|o||a|. as t 1 ^ fi^dl q|«HAi^ as ^2:* *o| 2, zi 
o| >md|- ^afcohcK SE*K £ noil floW-^ z| §o|Lf zj^*h# SEfi4H>iH ojai 7 ^^. S£ o| a7 |^ spi nflSoiK zj 

§014 Z| ^«|* C^?i| Sf2 XI CK 

£. 11ol| XlojA-K xi| 4 ^A|o||o||Ai^ xi| 2 4!A|o||£^ ghal , TFT OHM 7|»(10 , )S zls| aaol, n||o|EH ^j(6a), ¥ 
AfAj(3a) 51 §l^(3b)oi| cflf^Sfe ^o| £a S yo^ ^^oMI M£s\o\ 5JcK o| ^Bf, TFT <H«H|o| 7|^(10') ^o|| 
o|#o| b||Ajom SZi- S^si-fe- ^ £R(9a) 5J uH&^dejS ^E.^£|oi SicK a ^l ^oi| cn^H^-^ 

^ 2 ^A|o||oj g ^ojo|-cK 

t$E\M t *\\ 4 ^A|o||o|| o|o^, c||o|E) >d(6a)o|| g^Ai ^A^(3a), TFT(30), -§-^£!(3b) #o| ^^^l^ 
S^B 9^o|| c||oh E^7(-xiaa^K o|^7ii s[oj fi^fii bt|7H^- ^^°| ^o]£ °HHoh^ 3E.^£ ^ S^(9a 

o| 7Hfi| ^E^sjZl, 8H9 Sioil ixj-^Ai °"S#(50)a| q^#a|M|o|^fi| ^§ *|^ ^ Si^. o| ^^K *il 4 

AJA|0||0|| S|o|-^, MCh 32^21 S|-M S A|7|- 7^5^] Q± 7^ ^Pjofe ^£ 7feo)-7i| £|CK 

5E«h, oiai&TFT o|Bi|o| 7|^(io , )-&o||##a, *\\ 1 4!a|o||s| x||s h^a||^o|| $lo\M°.\ ^S(1) oiaoll, 

S««H0|: ft ^^Qi| CH| S« ^A|o|-£ s^k 
A^Sh b(-£|- ^0| X\\ 3 AjA|0i|0j|A^ XH| 3 ^^^| §1.^2, Xfl 4 £JA|Ol|Ol|A-j-^ 7|&# S^^^o^ ^« 

sssh^oii aHAjom ^x[^.(m^-m)m ^i^^h^ ^ s^w si^i^, ^ 2 §^§£^(4) ^-^ 

2£tk^§o^ 2#^[ ^7*%z S^S^fil ^H(bank) s^s. m-of ^ah a, oi) ^ # gcK ^ 

^, z| ^?i°t^ E^^S ^i^. olisoll o|*H S^^a^o| s^oMI McH7Fi^- ^^ol-ois. slcK o|^°| g^, 
ol^oflS, o>gAj o|$ y o||S §s| oliss A^sra, a^tiI £s*uj ^^^-^ o|S 

o| o[ck aFS, ^cH£ ^ o||sJ# oii^j^ ^*|-s|-a) A|.»fi ^^oi|^ £s^a^o| ^ Eflo|3r 

oHJo^ |^AH^ - o|7| IlH-gO|| t ^ S^^A^oj g. mod ^AjHj - #a|AJE|^°|, S||X|^E ^S, ^« ^o|o|| q 

xi^^ ^ 5Jo H ^ } x-ilg a|§o| ^eHohxi ^ o|S# <&n S^K 

(S7| §*[S-x|o| x|| s^^loil)^ wao|| s|ohS7| S*fS-*|s| x|| S^aiojioj OHg §.*|0| z^A^oll CH«HAr|, £ 12# ^"3 
S(Oj ^°i£hcK £E 12-c- ^| 1 aja|o1|o|| SicHAjoj £ 2 S| A-A 1 E^£o|| CHgsh^ ^1 5 ^a|o^|o| e.^£o|cK £E£h £ 12 
o|| £A|*h *i| 5 ^Alolloll S}oiM *\\ 1 AjA|0j|£|. ^ ^AH o^o{| q|^|A-]-^ ^ £^ wO|H, ZL^I AiD|-E 

ZL, x|| 1 £JA|ofla> ch# «a»cK 

Ail 5 ^A|ol|oj|Ai-^ S^Aj( 3b ) Moij ojoiAi u|| b| oj #(80)ir ^ S^(9a)# S7|^ o £ g^7| ^tl M\ 2 = £ 
(8b)o| M&s\oi SicK o|£ r ao|, §^(3b) ^ol| *\\ 2 ^(8b)# sasss*!, ^1 2 »(8b)s| o|-eH 

°| >^AH£ ^afo^Ai 7|-^A|^ ^ 5J7| IlH&Oll, Zl °}B Slf# ^^i & ^ 2i c h 

(S7| A^|o| gjH | ^^)0\Mjl[ a0| ^?AH S Z| aj A |o||o|| o|CHA|o| g 7 | §x|0|| gjefloj OHg g.^|o| SS || zp^ 

# £ 13 14# &3ESfO( AiQ*hcK S*K £ 13E TFT O|B||0| 7|^(10)-^ Zl ^|o|| ^ah^i z| ^ah ^o| CHU 

7|&(20)^HS^e| ^ ^^iojZl, £ 14-^ £ 13^| H-H' EhSfEO|cK 

5. 13o|| SioiA-K TFT (Ha||0| 7|B(10) ^oi|^ ^m52p[ 3. 7^XFa|# c^B^ ^^^joi Sin, zis| M|^o|| gfjs^, 
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oj|# m& H 2 *Hf*t(23):4 *S c« ol^ai^j-^ ^aj S a| ^^o, ~y # ^§5^ SfAj. na||oj^ Ai o| ^ 

3 ^^^|(53)o| ^^H|(>j o|ck M|^^H (52)^1 £|^£| g^o||^ c^|o|eH Aj( 6a )o|| j^m a|^ # ^ s eK>|°)o^ g^*ho S 

Ml d|0|Ei Aj( 6a )- q|0|Ei Aj ^£ 5|^(101) SI 3^7 E>A>(1 02)^h TFT 0\B{\0\ 7|B(10)S| fi «j # 

0+^ 1^!H|CH ^AfAj(3a)0|| ^ Aj^m E^O|°jo^ gg£|-©£*| ^AfAj( 3a )- ^A^j =jL^ sj^ 

(104PK Ap| oj- yoi| °]gsfc ix|-BM ^^£|cH SiciK ^AfAj( 3a )oi| ^4 aj^oj X |ojo| & 

^A^Aj ^§ 5|^(104)-^ B ^°}P-^£ «ft ^|0|E-j Aj §1^(101 )m SA| 

^rtoj - uf^A) ot^ol[ «H^ol5E B^h o||# S^^l d|o|&i Aj(6a)^ KM °h^r S# ^ *H*I 

B CH|0|EH Aj ^ 5|^Oi|AH ftfg Aj^m ^S|-Il t S|-^o| Q\0\B\ A} ° Ap| ^xj. S A| g^o| u_mj^o| Ctfa}- b|j 

*|S ^|o|e^ Aj ^if S|^o||Ai j>|-m Aj^ # oj-o^i £jcK o|^?i| ^|o|&H Aj(6a)# t*S 

Dj|0|Ei Aj 5|^oj ^ SJ7| Dfl^Oil, ^0| 7^S^| B CK H 

ah TFT ojai|o| 7|B(10)o|| fefe ehSoilfe ^ SA| £<*o| ^ahsj ^a} ^£ s|^(104) A|o|e o^op| ^B 

^^oj dHAj( 10 5)o| g^sjoi XI cK SB, c|jt,* 7|B(20)£| 5a M (corner) Y^l *|ol£ 1?H^:o||a^ TFT <Hsl|o| 7|B(10):b 
cH!MeK20) a^o|o||a) 37|^©^ S££ 0 |£^ *]£*il(106; conducting member)7|- ^^£|cH 21e|-. nalOl, £ 14ol| 
5EA|£hu^ao|, 5. 130|| £A|*hw|tt*H(52)^7ia| 7 Wfe qjf)= 7|B(20)o| *H9 *ia*H(52)o|| mm TFT 

OjB]|0| 715(10)011 2l5tS|CH SiC>. TFTCHB||0| 7|^(10) A^Oll^ 0|#2| Cj|0|Ej Aj ^2)^(101), ^A^Aj ^ 5] 

^(104) #0j| -a^o) q[ 0 |E-| Aj( 6a )o|| ^Al- A|^m ± %o\ EJ-OISO^ o| 7 ^|_- ^ S g S|^, *$^°\ Cj|0|E^ A 

(6a)o|| 3^ aj|^o| ( pre charoe) >J^:# ^ ^^o|| Aj^s^ zfz| §gsfe ^l|3E £^o| 

^ #oH^I «H&^!S SA^|-7| ^A^ 5|S ^^o^£ gCK 5Eoh, ^ ^AjOj|Ol| ^|o|- 

fl, ^^7 1 ^(20) Afo| *]| 2 x^°|(23)^ TFT <Hb||0| 7|£K10)S| ^3 S^MCf£ ^7|| gcK £E*h, 

si *£oii cchsK Aii 2 *^st(23)e &o\*tn nmtk^ sick 

o|y £ t U||X| £ 14# S5S[Oj Ajo|^ 2| Aj A |0||0||Aife E||0|&| Aj ^ S|s(101) ^A^ S|S(104)# TFT o) 

eflo| 7|B(10) floll ^^o^ cflAioll, oi|# TAB(Tape Automated Bonding) 7|^ ak>|| g-^g LSIo|| , TFT o 

eiioj 7|fi(io)a| ^y^-o|| ^ahsj 0 |«J-Aj £S # ~|| oj 7|7j|5jo^ ^^s^s. s|ck 5Et±, qn=7| 

&(20)a| ^A^o| ^JAfs^ ^ S| TFT o|^|oj 7(^(10)^1 #A^o| #A^o^ ^oj|-^ oj|# , TN(Twisted 
Nematic) ££, VA(Vertically Aligned) £H, PDLC(Po1ymer Dispersed Liquid Crystal) H= #a| ^-^1 £^4, in^a| 
£|-0|JE SH/^£| #sh a coj| iQB.\M , ^§ ^^a[ SSfi SO| «MH>|| a|jx|s|CK 

o|^ Ajg^^ Aj A |oj|o||Aio| a 7 | SA|o| « £ ^El #o|| *}#£J7| n«^ol|,3^ S7| SS|-&*|7|-R 

G(^) B(S)S S-l-ol =. H a. (light valve)£A| a»s|2, z» ajo|« "ttHollfe ^ RGB ^^«HS- cho|a^°| o|a 
(dichroic mirror)# ^2fs| ^A^o^j zjzf a^^S^K ^W, ^ ^A|o||o||Aife q|D= 7|© 

(20)o|| ^Ei^ o o^l^ Si^l S^eK ZLH^lEi, *i| 2 a^°|(23)o| ^^Hjoi Si^j ^ Aj^(9a)o}| qj»J=o^ ^ 
S ^^o|| RGB -I ^EH# no| H-7HI, cHl>fc 7|^(20) ^oi| ^Ajs^£ SCK aE^ TFT Oja||o| 7|B(10) 

RGBoll qif^sfe ^ S^(9a) o|-eHoi| b||x|^e §o^ ^ ^e^# ^a^ S |.- ^£ 7fe^ch o|£|- ^o| o^, 5 

0\2\S\ 5jA|^om ghA^oj oh*H ^Bj|b|^ §0|| Z| ^A|0j|0|| A^oj Aj 7 | g*f ^ SU^K £^ 

PH, fc 7|^(20) ^o|| 1^ 17H qj^s|-£s d|.o|HS. ^}^# ^AH^oii s|ck o|s+ ^o| o^, °JA^oj gs §a 
S-H^MI, S7| S-*PI- ^ei^^K 5E^, cHft 7|^(20) ^oj|, gsj ^^o| Ai^ c|-# Zfa## 

■S-*!/ a^'^hH»-0|-««jO|- i -RGB4I|*SJ r «OtM|-fe E[-0|H^^ §EJ# »-a*|-0)-£--S^:..0|-^0|aS f 2| ^E|#. ^Sf*KX 

ot 7ieoii o|o^, acf S7| §^ *h*i7h AitjacK • 

0|-y » Z| ^A|0i|0l|Aioj g 7 | ihoj- ^x|0f|A^ ^eij£|- ^0| gjA^# qjfk 7|^(20) flAfSHc S| 

<*x\°}, *\\ 1 ^3^(11a)# TFT o| &j|o| 7|^(10) ^H^^-E-j °]A^# SA^^l, cfl§ 7|e(20)^£ 

^.^Ej #Afo^^- sjcK ^, o|£F ^o| S7| S*[ S-x|# °«S — iE^I e-j o|] ^o^£, S(1 a)a| nSA 

(1a 1 ) Si ±± "g^(1b), Ai^£ hb]|o| <g^(lc)oj| ^o| SA^fe ^ H^S^I ^# HA|S^ 

ao| 7^sfcf. ol7|Ai, ^eij^TFT o{a||o| 7|B(10)s| o|S^(Kffi«)ol| Ai^| «i-a^ «-x|sp| ^^Ai, ^IS-AR 
(Anti Reflection) nl^tS SS&t 'gS^ ul*!*^^, AR B*J» ^ ^A|oi|o||AH^ TFT o^|o| 

7|B(10)a| Sfl^ Bh£a«S(la)s| ^ois S^(la') §J ±± ^^(1b), H^|oj g^(i c ) a^o|o|| *\\ 1 

*J»et(11a)o| ^AH^jcH 2PI nH--S°ll, o|B)B AR ^l^a H1B0I4 AR a|>S-*W i -K TFT o)a||o| 7|fi(io) a a|- 

AR*|B|*MB« ^-^^ ^OiAjcK ttfBfAi, 2|^A|0||0|| jHsaig^A^a-^ $io^ f £& sign 

g^Ajoii, 21x1, a^ goii si*h, ^1^ *\mm &n s\o\ ^-&i^ck m**&o\ ^o^i emboli, 

°}, ^(^)^EH7l^s| TFT L f u|Sa A|a|5 TFT e|-# T FTo|| qjs|-oi£E, 2| ^|a|o||^ 

(SXf7|7|)C^#0|| | 0| AJ. M A p| Ajngsj. g 7 | §^ &*|(100)# ^IB 3aF7|7|o| Aj A fO||0|| Efl^Ai £ 15 E. 1 7# I 

^aj £ 150 || B o|&h ao| H7| S*|(100)» ^ulB axj7|7|a| 7H§H*g« £A|BCK 
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5. 15011 9lQ\M t SXPM-Jr §M ft^ffldOOO), S*l S|£(1002), t 1 * 5|^(1004), fl7| *W S*l(100), • 

m Sh» S|£(1008) 5J aS! S|S(1010)S ^I^Jl SicK xa| §M $e|S(1000)e ROM(Read Only 

Memory), RAM(Random Access Memory), &*| §s| DflSLal, W ^^sfoj ^ *» 

S^ofcjj mm tt4 21^(1008)^^1 #^ £ISo|| ^TiSrOi, S D J1^I £}g £J£ §S| SA| §Mt *a| §M *|a 
5|^(1002)ol| MficK SA| *| a| 5|S(1002)^ era *|£, SIS, SEfi0|^ (rotation) S| 

^, ^oFSS (gamma correction) S|£, #^9 (clamping) S|£ S«l « X IB «a| S«W<>1 T*a=|<H 

#s Aj^oll ^»S r 0i oi^g SA | ga^Ej c\x\^ £*J«|©3. ^^ol-Jl, gH=- £J£(CLK)2r t 1 * S|S 

(1004)o|| fie^Cr. S|S(1004)fe 37| im S*l(100)» T^StW. S£! S|£(1010)fc ^ S|S0|| ±§ 

# £E». S7| »«f »*|(100)» ^ofe TFT CHBl|0| 7|» ^0t| ( 5|S(1004)# ^o r O)£.£j31, o|^ol| 

^7 r o r oi sa| aa *ibi 5ts(ioo2)# ^o r oi£ sck 

C«0|| £E 16 4|*| £ 17011, 0|£ r ^0| T*«a S^P|7|S| <*|# Z|Z| £A|»CK 

£ 160|| SloW, a* r 7|7|£| naiei HS«|Ei(iioofe s|s(i 004)7 r TFT o^[o| 7|» gol| a^a S7| 9 

*T S*|(100)# B r 0|m 37H ^lol-Jl, ZfZj- RGB# BrO|^ "JH(100R, 100G, 100B)£*| A r #*V =£5 

^^sjcH suck =s«(ei (1 100)0|| A|fe Dfl v «afo|E(metal halide) 18= §s| ^£j°| n ^y(no2)££ 
«E) ^Af^o| 3»s| D|ai (1106) Si 2§s| tr r o|as^ □ |&|(1108)o|| s|«HA) f RGB^I 3^o|| cHgsfe 

R G BS L^oj^li, it^o|| q|gs r ^ a\o\ = a*»(100E, 100G, 100B)o|| A y A *«JS"=h o| njj ^s| f 3 93. 

oil fifth 9 ^# SM*F7| ^I^H^, °'A|- as(n22), a^ioi HS(1123) S* H=S(1124)£ o|^cHx| - ^b||o| buzs 
*I(1121)##«H aa|H, aK>|m «JM(100R, 100G, 100B)o|| a|§« z|z| as§ 3^l^o|| cngsfe 9 c 

o|HS^ Ha|S(lH2)o|| fi|«H *H*r ^]^(1H4)# ^aH(1120)ol| ^\ %\^SLsLM ^A r a^K 

£ 17011 sicHA-K S^r7|7|oj oils. ■SEjaiqcH a^g ci^^ SSN(pc; 1200)-^ H7| 9^ S*l 

(100pr ^ 5HtH ^|0|^ °rO{| ^^sjcH XiSDl, SEsh CPU, Di2.£| , Si ^§^r ^ A |ol| 7| £H(1 202)7 r Mj^S 

*«|(1204)» ^«|o r H 5UCK 

o|4» £ 16 m*l SE 17# S=esW ^g*r 3^7|7| o|ss|oi|£, ^BlluiS, S^Sl^iS SE^ aMN H 

0|H BlI^Li, Ll|b|7i|0|^ S^r ^l^7|, $|HHSA||A-K Ojl x| U| cH § H ^E|| 0|-^ (EWS), a«r. 

yal|o|^! a^K POS 3«P |, e|*| n«a# ^ti| ah S*l So| £ 150II £A|g a^r7|7|°| oj|^Ai # ^ aich. 

o|M ^o|*h br s r ^o|, # ^A|o«o|| s>\el&, Jl^o| H#a^| ^ sA|7 r 7r^o|- 37| S^i" £r*l# ^Ith^ 



7"^i aaoiiAj'; shs a7i sif s A i "i»aii'»^om s«oior* *wesi *7k s-*i ehaaom asi^^i 

?H|2 H^Ai|^o| S0 |S|. = # TQIofe ^o| 7 r -^S|-7j| SjCK 

* ^^i 2 H7| %m a*ioii oi-^oii «t°t Hsy^i^Eifii- oi^oii ^*i°ii si^^ *»-asi 

s^oii ^^j s*j-ofe ga| ^® $]x\o\\ Ea#o|| S|SH, o|e|7|-x| aSo||Ai, S7| S^j- g- 

SA| ^rS^| g^om a|o|o« xHf-Ea| ^7K »*l 2HI«om W, ^l^ H^^i^o, &0 |^ 

^ ao| 7r^oh7|| sjcK 

* W9S| Ail 3 H7| %n S*|0|| ^|o r ^, d|0|E) Aj^ ^AfAj AfO|0||Aio| 7 |AB ¥^oWI WW -r * 
2 ^a*l|S|# Ol^ol-Oj, Zl-^o^ ££°| J[#^o^ §go| TQ|t> - OICI-. IXj-BH, ^ ¥^Oil 7|o|S^ 

* ^7^|-^ ao| 7^o^l aciK EE&K £2S^i tHDj 7 1 -5-011 si^H, a^ ^ ^Si!^ *\0\9.\ 27|^o| ^ 
o|oMI mm ^ Si^^F §A|oj| ^o| ^| g. - gig oH &k ^1 1 E-b A1| 2 ^-a*l|ats| W^K>I| ^ 

a|>A| § Dj^ ^| ^ ^ ^IHP-SL, SS| ^ AH 0|| 7|oJ°h 7H^# 1^0|L| ^J7| #IJ£| C| 

^ga|Li|o|^o| m-Ay go| sis- ^ xicK £E*K Ai| 2 ^^^| £0 |- c||o|E4 Ajo| ^ah^x| s^o^ 

S«hEaS0| ^*HSK=- S^0|^, olojoj o|^|o|| ^AH 7^Sh7| [EH^Oll, Ai| 2 ^# g^ofe ^1*1^1 ^E 

7r^^oh7i| ^o|-a|7| ttH^oll, Bj|o|o r ^o|| &*h^7i| X^£7h q|E.^I feo^lJl, tJ^^qe^l ^2-l^cK 

SEeh, ^ a7| &*|s| Ail^^g o|| a|jn?i u|jn^ ^ a^o^ ^ 

uesi a7i im a-*i» ^i^^ ^ sa^. 
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7|£0|| ^-o| oj ^- o| q|o|Ej AjUK M 7 | ^A^Aj °J A} 7 | E^|0|&l Ajo|| g^Hj O|o| E^HX|^E|£|., «H 3 E 

a} 7 | q|o|&) Aj- m 7 | aH| 2 SZ> ^£*t 4WI 8g£|<H a^. ^# ^g°S sRr 3?l 
S^#2 

*J| 1 &o|| ?}o\M, 

M7\ 7\&0\\, M7| C||0|E| Ajo| M^ojj gAjsj x|| 3 H<^# £E£h ^"l^ £PI ^ 4^ I *ll 3 § 

^oj°| Mo|| ^AHQ^ g A |0|| £P| *1| 2 £! *li 3 8Z* H^^l It £p| £38°1| S7|^o^ g 

M7\ E2§€ £PI £J-£*H#o|| S^l^o^ g^sjol ofe 3?l 3m S*l. 

71^011 ^°| oj a-o, cj| 0 |E| Ajm^ Z| M 7 | ^A^Aj oj 7| M 7 | Gl|0|E^Ajo|| g^Sj E £H*| :^S>K «|| £J *t 

of egjx|^E|0|| 3^4, 4^1 ^ E.^x|^E]o| <g<* °J =B||oj £ <* °J s|| 1 ^ §g 

- «5E*|«^. a>£*IIS -yofl ^^£|o| fl- ^Hfe h 4MI 84*S|<H Si#^f ^A|o|| Ap| Sf.x\ 

Ajo| oj*^ oiVof^i-c- &\ ^ mh*i^b|si 7iio|e Apt m& ^ £WI ^^^ICH Si-c- 2 ^ §g 

UK A} 7 | ^Aj oj AK7| X]\ 2 ^ A^o| AJ^I ^AH^ ^| 1 %?} , M\ 1 £?} ^^^| A^| 

M7| E||o|E| Aj « AV 7 | X|| 2 SZ> ^Oj| ^- A | Ol| y|0| oj A^ 7 | X fl 1 °| ^ g gOjo|o|| 

S ^# ^tH, ^7 1 Bj-£*HgS| "g^Oil S7|3H g^sjcH 3^1 S^" 

»l| 3 8HHI 91o\M, 

m 7 | m 7 | ahi 1 ge> gojai oj a^ 7 | ^a|o|| ^AH^j s# #7| ■«h£*lisa| =b||oj go^oii £p| 

^^s|oi y-fe- ofe a^i s^i- 

.... 
»l| 3 f£fe *1I 4 S-oll SicHAi, 

a^7| 7IB0II, &?\ EJloi&t Ajo| a^k>|| XH| 3 Ssh t*«Wj! 

M7\ £[± Aj^- Ak 7 | xi| 3 #Z} ^oj| fiA|o|| Ak 7 | XH| 2 SI ^l| 3 ^^^l 3^1^ I# 

Ak7| £3* o]| AH 7 |AHo^ g^SjOi ^9^^ ofe £PI S^" 

7|nfo|| oHH^ bH^sj ^4: 3^ ^^1^, m^H^|^&|o|| g^H|(H 

^Mms.^ iS^sfe ^-Aj-Aj oj q|o|Ei Ajji^ a}7| &t°t S^h^I^eh* ^AHaj.- «j-JE*IIS^ ^1 ^1- 

^ Aj^n^oj AfO|0|| 7HXHSI-&I, AV7| a}H*HS°| JEB||oJ <g^X\ H 1 I# #«H S7|^o^ Q^H|Di ccsj. AJ 7 | S|- 

o|^cHx|^ m 1 ^ §g S^B|- a^7| a-hi 1 gft g= a^chi dH*|£! *|| 2 #^ S^^^l Mo\o\\ n^^B *M 1 

*s*iisi^k 2 sa^i oi^ch^i^ 3 a^ mo\o\\ n 2 & 

a*ii°i# ^gss a?i 

6 ewi syoiAj, 

M 7 | 1 ^Sj §g Aj^Jl}- M 7 | xg 2 ^ a^-& S^^O^ 2_0\ A^7| Xi| 1 ^a^|°|# &Sft *\0\± <U^?\ 

2, m 7 | an 2 ^ a^ &\ n 3 a^ ^\ n 2 ^a*ii°i# ^chh ^^^f ^^it 
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*\\ 6 a- ^ *ll 7 Soil ?XO\M, 

n 1 *m ass ^oj°|o^ 0 |^o)x| 2, 

&7| x-il 2 4PI ^AfAj oj mo)| S££|oi 21 « 37| V*t-9*|. 

S¥S9 

*i| 6 S 41*1 *l| 7 S # o\± *f S-oll SioiAi , 

xh| 1 ia^l ^7 1 Ai| 2 #S*I|^ ^^q|o^ o|^cHx|^ ^g^S sfe S7| S-x|. 

S^SiO 

*ii 1 s m*i *\\ 9 a- ^ o\± th u-oii siojA-j , 

My\ £S§€ £*}AHo| *^Sfo S o|^OiX|^ ^# °hcr S7| g*f g-*i. 

xH| 10 Soil SicHAi, 

M 7 | Ak 7 | 7|S Ak>l|Aio| S^O| A-)^. elSSfe 3|0|Bj Aj A^O|# A} 7 | ^A^O|| C^Ef A]£j-S|ai, Z| 

a^ofp Aj( iS | and ) g A}o S ^ahhjch su-^ ^g^ sfe s?i iw 

*l| 11 »0|| SiO^, 

A 1-7 1 Ai^ d| 0 |EH Ajjlj. M 7 j £^§° ^«£j^o^ £.0}- ^Oji tf^-g:0||Aj £l* ^££ 8fe S7| § 

*i| 10 »o|| ?io\M, 

M 7 | £S§^ SS^^S. ^_ 0 [ M7| ^A^nf ^CH£E ^^Oj|A-] g 2j* Sfe *PI S«f 

*i| 10 »o|| *io)Ai, 

M7| £S§€ Ifsfe ^S££ ofe *p| S*f g-*|. 

S^S15 

*i| 1 » M|x| Ai| 9 S * <Hi=. » Soil ai<HAi, 

M7| £3£l #a|tJ£|§ ^H^. "p" o £| oj ^9^5. S?l »*|. 

S¥S16 

tchi 1 s Ml*! *i| 9 S # oi^ » »o|| SlcM, 

M 7 | £S§^ £*jAHo| #a|tJB|^°tjlf 32^S g^f£| 2S 0|Mo| ^g^o^. O^CH*!^ *P| 

/ 

*l| 1 & m*l *1| 16 S- g oi^ °h &o\\ 5lo\M, 

7 |So||, 5<<HSE £p| SJ-£*I|#2| «|a 5Lo\ St fl*|oll §4 H 3 S§ 

x)| 17 SWI SicHAI, 



http://patent2.kipris.or.kr/patent/XML/FLOK0001/1020007006966.XML 2005-08-19 



KIPRIS(S^H^§iSe) 



fill 01 XI 23 / 38 



M7| x^°J^ ^jcH£ *}7| ^AfAj ol-sHS. ^S-H|cH §a^^! (constant potential source)oi| S^sjcH 3d# ^^^.s 
S^S19 

ail 1 7 & J££r a|| 1 8 »o|| 5ioj Ai , 

M7| x^°|-E SDS" *HfsW £M a>5E*ilS^2| Afo|oi| 7H*H°fe 7|#(substrate) fiSSeWI e g° y 

7| xi| 2 ^ §^ a^l^o^ g^s|<H Sl-ir 2!# £J7| 

zg 1 S L||x| x|| 19 S g cHi=L s soil SicHAi, 

A}7| X|| 2 ^ #U «»S|4r S-S^S! fgH^Sft S7| »*|. 

3^S21 

a|| 20 Soil 9lo\M, 

M7\ #^Aj° A^ 7 | 7|# gojej* 7^ A^ 7 | S^l^o^ Q^SjCH £|£r 3# «hb S7| ®*|" §-*| . 

a|| 17 S *l| 21 fit § oi^ °h Soil MOM. 

±J7| £S§j1| M7| 7^°^ BflSjSS MO|- ^Oi£ ^^0||Ai S?l S*| . 

8t*S23 

af| 1 S Mi*l ai| 22 S S cHi^ » Soil SioiAi, 

M 7 | 7|»3f dfoj eQ!*I^S|-0| A^O|0||-^ 7|# »A|OH, Ej|q|Ej *| ££» &7| ^ £ 

^ o^oi| gAHsj q 3 ^oj°| « ^u|sm 

M 7 | 7|§ §U ^7 1 7|S 5J ^7 1 X|| 2 §2} §^^t Si 4*7 1 a|| 3 £?} «Sjat* *iO]Z. S^fe M?\ MS*!^ 

E-j s ^AfAj, [^|0|E-j Aj i oj aafol] CH#Sfe <g^°| S|CH£ a^-S: £^g^£S l^§£^, 4*7 1 ^ 

g = °| s ^ s ^ 0 | 7H°| ^Eh^oi oj-E- §§o^ *p| 3*f g*|. 

S^S24 

aj| 6 S Mi*| all 9 S § ojin oi- soil sicH M , 

^7 1 X| 1 SQ|B «af M7| xi| 2 ^ 4f7| 7|B 4>^|A-io| M 0 |o|- ^^j ^| *|0||. & £ S\0\ ^ #S£S *fe 

S7| 

afl 1 S Ml^l aj| 24 S # CHJ=. » Soil 5Uo|-H, 

^7| £a§^l ^^l^ 50nm o|M 500nm o|o^oj ^ - ^go £ a 7 | 3^ 
S^S26 

ail 3 S Ml^l ai| 5 S % £h %W\ 9lo\M , 

M7| *i| 1 afc^ji fe 10nm 0 |aj. 200nm O|o^o| ^ « ^g£S sfe S7| S*t S*|. 

S?S27 

afl 6 S M|*| ai| 9 s ^ 0\± & Soil SicH aj , 

^7 1 M\ 2 et^l-c 10nm o|^ 200nm o|S|-o| ^f^££ S7| §^ S"*|. 

S^»28 

ai| 10 S M)*| ai| 14 S # oi^ Soil XKHAi, 

^7| SESS^ S|-^o| 7H¥ <g^o, ^oiH °J¥t flSSfe 5# ^S°£ ofe S7| ^x|. 
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*K 

&7| £2* AK>l| Xi| 2 «ZJ- S«*fe ggilf, 

a}7| *{| 2 §2} §2**1 ^o|| a}7| q|o|E^ Aj « ggiif, 
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At-7| Ai| 2 SI Ai| 3 §z> S^s|o|| a^7| aH| 2 3^ ^# il^sfc ^§*h 

M7| xj| 2 «*H a 1.7 1 iS^cHI Aj7|^|o^ s ^ fiti*!--^- ^§ - ^# f§£S 

«Kf S7| Aii^^g. 

3 ^#30 

aH| 29 Sdl SU<H*1, 

Ak7| 7|n*°| M 7 | g«M| qj^- g^oli *hSS|# ^Hf, SHS ^S^^l 7|# t^Sfe 3 

M7| §§£^ Ak7| 7|S 4M SKE*||S« i^Sfe 5^ ^S^g. S7| 

A-i|^^g. 

*l| 30 »o|| 

A^7| 7|B Si ^7| 7|# ^oj°| Si ^7| XH| 2 SZJ- S^^t SI ^7 1 7% 3 SZ> S^af # z^oiEE. SWi ^7 1 ^|°| H?HX|^ 

El, ^A^Aj i d| 0 |E) Aj oj #iro| | Dti^Sfe ^^S| ^CH£ £^S4>^ S^oMI Sfe ^ ^ 
ofe £}7| ^x|o| AHI^^g. 

ail 1 8- L H^I Ai| 28 » # ojin *!■ »o|| ix|-# S7| S*t afe ofe S^7|7|. 
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